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THE decision to take down the electric light towers in 
“uptown squares of this city and to substitute low lights, 
pay be regarded as an indication that official and public 
ion is against towers here. That is hardly the case, 
re - Too much work was expected from the towers, 
Pe : tould have been increased in capacity as well as 
as a few judiciously placed pole lights, In our 

“pinion, the towers were, {by night, a great ele- 
Ment of be auty in the scene. 





“ pete those who have clamored for the whole- 
how th: ps antaneous burial of the wires in New York to 
just “ t robably the largest order on record of the kind 
rial a “n given for wire which will constitute the 
a val of a new plant now in course of construc- 
eee hey will, however, derive consolation from 

that the 250 miles of wire to be furnished will not 


ogg | effectiveness of lubrication. 
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consist of the ‘‘ Underwriter” type, but will be possessed I already fairly well equipped, and the individual investiga- 


of unusually high qualities of insulation. 


In regard to the claim put forward last week by Mr. 
Rudolf Eickemeyer, respecting the Hyer motor, we have 
this week no fewer than three letters. The subject is 
taken up by Mr. Hyer himself, by Prof. Houston and by 
Mr. W. F. Collins, all of whom present new views of the 
case. Now and then, but not very often, something is 
brought out for which no prior claimant is to be found. 








THE Chicago Times is taking a strong stand in regard to 
the use of electric lights in Chicago for public purposes, 
and it favors the change from gas to electricity for a 
number of reasons, the chief being economy. ‘‘ The in- 
terests of the city and taxpayers,” it says, ‘‘ should be con- 
sidered. These interests demand the substitution of elec- 
tricity for gas ; and hence to make any arrangements for 
the perpetuation of gas illumination would be undesir- 
able.” As the paper remarks, all the great cities are in- 
troducing the new illuminant, and Chicago cannot afford 
to take a position in the rear. 


WE gave recently some figures as to_the working of the 
Telegraphers’ Mutual Benefit Association. The annual 
meeting of the Association was held last week, and the 
prudent, conservative policy that has been carried out so 
long was again exemplified in the decision to raise the 
reserve fund to 3 per cent. of the total amount of insur- 
ance. It might well have been 4 per cent., but a step 
has been taken on the right road. The rate of premium is 
low, even at $1 per month. Mr. Brewer, the retiring 
president, has found an able assistant in Mr. Bruch, the 
secretary, in the work that, during his term of office, 
has done so much to build up and strengthen this useful 
organization, which might be taken as an exemplar in 
other fields of electrical industry. 





WHILE we are all awaiting anxiously some satisfactory 
definition as to what electricity is, we are learning in 
various ways what it is not; and the information does not 
always come from the likeliest quarters. A vigilant col- 
lector of customs at Eastport, Maine, applied to the 
Treasury Department for a decision as to whether he 
should assess duty, and how much, upon current brought 
over the Canadian border on the wires to operate electric 
lights at Calais, Maine. Of course, if the United States 
owned the part of the Dominion thereabouts, or had sold 
Maine, the question would not bave arisen, but meantime 
it had to be settled. After due consideration Secretary 
Fairchild has replied gravely that electricity is an invisi- 
ble subtle agent or power, without any substance as a 
mercantile commodity, and is not provided for in the 
tariff, or liable to duty. No doubt this oversight will be 
repaired by the high protectionists in the Congress now 


280 | assembling, and we may bring to their attention the tariff 
, | of the English railway company which fixed one rate for 


secondary batteries charged, and another for the batteries 


283 | uncharged. 





THE problem of increasing the output of a machine hav- 
ing a given quantity of iron and copper without increas- 
ing the speed of the moving parts has called forth a num- 
ber of designs in dynamo construction. As the work of a 
machine depends upon the number of lines of force cut 
per unit of time—or the rate of change—it is evident that 
by increasing the speed the work may be increased within 
limits. These limits are usually those placed upon a ma- 
chine by the strength of the materials employed and the 
Hence methods of increasing 
the output of a machine without increasing the liability to 
interruption from these causes have been often broached 
in the past. Of late this has been sought to be obtained 
by the construction of multipolar machines, several of 
which we have described, but we present this week yet 
another method of attacking the problem, in the machine 
designed by Lieut. Patten. In this machine the object 
sought is obtained by revolving both field and armature, 
but in opposite directions, so that the relative velocity of 
one to the other is twice that of the rate of either one. 
This arrangement, though not new in principle, has been 
applied to a new construction, by which Lieut. Patten 
claims to have overcome the difficulties experienced in the 
older forms. 





Mr. T. D. Lockwoop, in his interesting note on ocean 
cabling, hits very near the mark when he speaks of the 
impossibility of understanding, from the average text- 
book, the construction and operation of fine electrical ap- 
paratus. There is room for much improvement in this 
direction, and Mr. Lockwood has certainly been one who 
practices what he preaches, for his expositions are 
models of clearness. Yet some little excuse may 
be offered for the frequent and conspicuous defects 
in this respect, on the ground that the books in 
fault are often written with the idea that the ap- 
paratus can be studied in connection with them. 
An examination of flowers and plants supplements the 
perusal of works on botany, while the hammering of 
rocks goes with the treatise on geology ; and it is, we are 
glad to say, becoming more and more the rule for classes 
in electricity to undertake practical work with the ap- 
paratus they are “ reading up” about. Cornell University, 
Johns Hopkins, the Stevens Institute and other piaces are 


tor living in any city or town can gratify his curiosity at 
the local telegraph office, telephone exchange or electric 
light station. Still, the man who desires to inspect siphon 
recorders must as a geveral thing exile himself to some 
barren spot, hundreds of miles from civilization. 





ACTING under the impulse given to the transformer or 
converter system on this side of the Atlantic, inventors 
abroad are bringing out systems which, though bearing 
new names, hardly commend themselves fcr originality. 
Thus under the title of ‘‘Continuous Current Trans- 
formers,” Messrs. Paris and Scott have brought out what 
we have often alluded to as the system of distribution by 
‘‘motor-dynamos,” and which may be destined to a wide 
field of application. - Still another system recently brought 
out abroad involves what is called a rotating transformer, 
a device which, though interesting, is by no means. new, 
and the utility of which at the present time is doubtful. 
Americans are so often accused of appropriating foreign 
ideas that it is refreshing to be able to record instances 
in which the reverse appears to be the case. 





Nore is made on another page of the notable journal- 
istic feat performed by the New York Times in cabling 
the whole of Swinburne’s new tragedy, “‘ Locrine,” 
in one night and publishing it next morning. The 
play came over on the Commercial and Western 
Union cables and ran a length of no fewer than 
18,000 words, filling fourteen columns of _ the 
paper. The Times has a penchant for this kind of en- 
terprise, and has certainly once more done itself credit. 
We are not greatly concerned with some of the criticism 
leveled at our contemporary for its choice of matter to be 
cabled, but it does seem to us rather captious and far- 
fetched. The paper paid no small compliment to its read- 
ers, and it was beyond question the most interesting and,— 
in a permanent, literary sense,—valuable journal issued 
that morning in New York. Such a performance does 
much to interest people in the best literature, and is a 
stimulus to profitable discussion of lofty topics, including 
copyright, the drama, the relative merits of American 
and Erglish verse, the position of Swinburne as a modern 
singer, and the degree to which, striking a wide average 
of readers, the publication appealed to the public of New 
York asa thing worth doing. As to the difficulties con- 
nected with such an achievement, viewed from the elec- 
trical standpoint, we may remark that the paper read by 
Mr. Cuttriss last week before the American Institute of 
Electrical Engineers and the New York Electrical Society, 
on the advances made in ocean telegraphy, shows how 
well the troublesome task was performed. 





NOTWITHSTANDING the important position which the 
submarine cable occupies in the world’s methods of com- 
munication, there are comparatively few who are familiar 
with its workings in detail. This is not to be wondered at 
when we consider that it is but rarely that a cable is 
brought within the limits of a large city and that as a rule 
it ends at some dreary coast station which is accessible 
perhaps ouly at certain times of the year. Hence Mr. 
Cuttriss and the Commercial Cable Company deserve 
credit for affording the public an opportunity of watching 
at leisure the cable recorder at work, at the American In- 
stitute Electrical Exhibition. Mr. Cuttriss’ paper and the 
discussion thereon, printed in another coluinn, will show 
what the exact status of ocean telegraphy is at the present 
time and in what direction advance may be looked for. 
With improvements, such as Mr. Cuttriss’, which do away 
with uncertainty of operation, the recorder as an instru- 
ment may be said to meet completely the demands made 
upon it; so that any refinements in ocean telegraphy must 
be looked for elsewhere or must, in fact, be those of 
**method.” It was but natural that the once much talked 
of ocean telephony should be brought forward. The state- 
ments elicited from those who have had actual experience 
ought to be warning to any who still believe in the possi- 
bility of this method under the existing conditions. We 
say under the existing conditions, advisedly, because it 
would be hazardous to predict eternal failure, especially 
when we are tolerably well acquainted with the source of 
the trouble which prevents the present application. How- 
evei, the question of the comparative value of receiving a 
cable message on the recorder and in the telephone is one 
that is rarely considered, except by those intimately con- 
nected with cable work, and at present their dictum based 
on good grounds is against the use of the telephone, on ac- 
count of the liability of mistaking certain similar letters 
in the alphabet when using the telephone. Leaving the 
question of submarine cabling on one side, for the mo- 
ment, it appears to us that those who took part in the dis- 
cussion lost sight of the fact that the subscriber's tele- 
phone apparatus to-day is, in its talking power, but a mere 
pigmy compared with what the telephone can be made 
with such improved apparatus as is even now in existence, 
With the newer apparatus the range of ocean telephony 
may not be extended much, but the articulation, so much 
complained of, will be far more distinct, That the Morse 
system is employed on some cables where the length per- 
mits of its use shows that the simplicity of this method 
asserts itself. It iseven a question whether, with @ relay 
sufficiently delicate, the use of the latter may not become 
general. 
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NEW BOOKS. simply causing the field and the armature to revolve in 
Thr Steam EnGineE Catecuism. By Robert Grimshaw; osite Gitwotions. +h ihe eee Fevorves — 
M.E. Fifth and enlarged edition. New York : John|‘*® @xis at 500 revolutions per minute in one Grecian 
Wiley & Sons. 1887: Price, $1. and the field turns at the same rate in the opposite direc- 
The steam engine is so intimately connected with the| tion, the actual resultant speed of armature through field is 
principal source of electricity, the dynamo, that all thoge| evidently 1,000 revolutions per minute, though no part of 
in charge of either class of machines should be well posted | the machine is moving at mofe than half that rate. 
in all that pertains to driving power. The ‘‘Catechism”| The reduction of this idea to a practical mechanical 
is one of the best methods of impressing truths and prin-| form Constitutes the main feature of Lieut. Patten’s inven- 
ciples on the mind, and Mr. Grimshaw’'s success in his| tion. The fundamental idea is not essentially new, early 
treatment of the subject is well attested by the number| French and English inventors having attacked the prob- 
of editions through which his work has run in a short mary. 
time. The present volume is well up to date, and the 
questions and answers bring out fully the points which 
the intelligent engineer should know. It will make an 
excellent study for those about to apply for an engineer’s 
lcense. The book is liberally illustrated, and supplied 
with reference tables. Its form also is convenient, so that 
it can be carried in the coat pocket with ease. 
a i 
Repeating Electric Phonograph. 








BY R. M. HUNTER, M. E. 


In the apparatus illustrated herewith, Figs. 1 and 2, the 
operator speaks into the mouthpiece F and makes the stylus 
jf act upon a sheet C of especially prepared carbon paper 
stretched upon a metal disc A by the ring B, having felt or 
rubber lining b. The motor D and worm and worm-wheel 
d rotate the disc A, and by gears i move arm segment J, 
which rotates or rocks the shaft H, and swings the arm 
G carrying the mouthpiece F and the stylus f, making the 
latter pass over the carbon paper from the centre c to the 
periphery of the disc A, tracing a fine Archimedes spiral. 
When the paper is full of tracings, the latch g is lifted and 
the arm G swung around (after the segment J has been re- 
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Fic. 1.—THt HunTER ELECTRIC PHONOGRAPH. 


lem ; but in all their forms such machines remained es- 
sentially two separate machines placed, as it were, end on, 
generating two distinct currents and embodying ina mul- 
tiple form all the mechanical disadvantages of two dis- 
tinct machines, havirg either four bearings or more, or 
perhaps two bearings with heavy overhanging parts, a 
feature inadmissible in machines designed for speed. 

A firm and rigid structure having but a single spindle 
or axis and only two bearings, the least that any machine 
adjusted), and the stylus J is brought into tracing position| can have, and giving a continuous unbroken circuit 
in place of the stylus f ; and now the stylus J traces over| through both armature and field while in motion, are the 
the carbon paper treated by the stylus f. A current from! essential conditions to be met in order that such a system 
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1 AND 2.—DYNAMO WITH FIELD 


FIGS. 


the battery L passes over circuit K, including the primary | of construction shall give the double output clearly indi- 
of induction coil O, stylus J, spring M, centre c, disc A | cated by the theory of the problem. 
and through the carbon paper C. A telephone receiver N| The engraving, Fig. 1, shows a perspective view of one 
includes the secondary of the induction coil by the circuit form of generator constructed upon this system, and Fig. 
P. It is now evident that the carbon paper acted on by | 2 represents a vertical section through the axis of the ma- 
stylus f will offer variable resistances, and will reproduce | chine, from which the arrangements of the parts will be 
all of the speech which was previously spoken into the | readily understood. F F is a rigid frame or support of 
machine. It operates on the principle of the carbon trans- | cast-iron resting upon a base plate B B. 
mitter. The sheets, after being treated by the stylus f/f, Driven through and secured immovably in the upper ex- 
may be sent to distant parts, and by placing in an instru- off 
ment at a distant place may be run off in articulate speech. SD Z ae ri A 
The same instrument acts to record and give off speech. L K 

——~ 9 e @ oo em 


The Patten System of Dynamo Construction. 








Based upon the fundamental idea that the output of a| 
machine, or the amount of energy it is capable of trans- | 
forming, is a direct function of the speed at which the ar- 
mature wire traverses the magnetic field, Lieut. F. Jarvis | 
Patten, U. S. Army, has designed a system which aims to 
give this factor a possible maximum value; and he attains 
this result by an ingenious application of the principle of 
double revolution of the armature and field in opposite | 
directions to each other. 

It is styled by the inventor a *‘system of construction” 
because the principles involved may be applied toa variety 
of forms, or to different types of machine, and to alter- 
nate current as well as direct current generators. | tremities of the frame is a heavy steel spindle X X, which 

It is evident that the speed of armature through the | constitutes the single axis of the machine and upon which 
magnetic field is purely a relative one, and when the field | are suspended the revolving paris, both of which turn 
remains fixed, asin the ordinary forms of the dynamo| freeiy upon the same fixed spindle. Q Q is a heavy pulley 
machine, the maximum speed of armature possible is the | provided with internal boxes, to the inner end of which is 
practical mechanical limit at which the armature can be! secured an arbor M M. This arbor carries the circular 
safely and economically driven. field magnets F' M, having projecting field poles N and S. 

If, however, the armature and the field can be s0| An exactly similar pulley P P at the opposite extremity of 
mounted as to be mechanically independent of each other, | the spindle is provided with a similar arbor A A, which 
then the speed of the armature through the field, upon| carries the armature of the machine. Thus the two re- 
which the output and the capacity of the machine to/| volving parts are suspended freely upon a single spindle or 
transform energy depends, may evidently be doubled by | axis which is held rigidly in the supporting frame, 
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Evidently the brushes in any machine designed for the 
generation of direct currents must maintain a fixed rej. 
tion to the poles of the field or the neutral line. To secur, 
this with a revolving field, a movable collar ¢ c is carried 
upon the inner extremity of the pulley Q Q, to which the 
field is secured, and this collar is provided with arms that 
carry the brushes b and b, which, turniug with the fielq 
maintain constantly their proper relation thereto. | ‘. 
similar manner the commutator C C is fixed upon a pro. 
jecting cylinder that forms the inner end of the pulley to 
which the armature is secured. Arranged thus, the posj. 
tion of the brushes upon the commutator is evidently jp. 
dependent of the relative speed of the two parts of the 
machine, and the brushes remain at the non-sparking 
point whether the speeds of the armature and field are 
alike or different. For continuous currents a single cir. 
cuit traverses the entire machine while in motion precise. 
ly the same as were the field at rest. 

The current generated in the armature is taken from the 
brushes in the usual way and either direct, or as a shunt, 
traverses the coils of the field. The terminals of the coils 
are then led through the two passages in the pulley QQ 
and are attached to the two insulated rings gg. 
cured to the outer face of this pulley concentrically ang 
insulated therefrom. These rings constitute the ter. 
minals of the internal circuit from which the brush cop. 
tacts 7 + and 7 —, supported upon the frame F, transmit 
the continuous current to the external circuit. 

The pulley P P which carries the armature is similarly 
provided with insulated rings f’ a’ secured to its outer 
face. There are in this pulley similar connecting channels 
through which these two flanges may be made the ter. 
mivals of the armature coils direct, either in series or 
otherwise, and the brushes, being removed from the com- 
mutator, the terminals TJ’ + and 7’— become the terminals 
of the armature circuit through which an alternating cur. 
rent may be then delivered to the external circuit. || 
the coils being thus connected it becomes evidently neces- 
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ARMATURE REVOLVING. 


sary to excite the field separately by a continuous current 
led into the field circuit through the opposite terminals 
T +and T—. As indicating, however, the flexibility o 
the machine the coils of the armature may be counected 
alternately to the commutator segments C ( and to th 
terminalson P P in pairs successively around the armature. 
Where the machine is so connected it will supply curren 
to two distinct circuits, one having a continuous currel 
and fed from the terminals 7 + and 7’ —, and the othe 
having an alternate current taken from the terminals 
+ and 7’ — at the opposite end of the machine. 

The essential feature of the machine or system of con 
struction lies, however, in its evident possibility of 4¢ 
veloping a high armature velocity with a comparatively }ow 
speed. This statement, though apparently paradoxical. 
is nevertheless true, for both parts may be driven at a speed 
far within the usual limits of practice, say ° ° 
400 revolutions per minute; and the resultant speed ° 
armature through field with this rate of motion, which 
determines the output of the machine, or its capacity f 
transforming mechanical into electrical energy, wil! ©o” 
respond under the given conditions to an armature spee¢ 
of 600 or 800 revolutions per minute, as the case may >. 
The system is, however, capable of the highest possible 
speeds attainable, as will be evident from an inspection ° 
the mechanical arrangement of the different parts. 

The frame F holds the spindle X X rigidly fixed, 04 
both parts in revolving might tend to set up vibration! 
in the machine and tend to shake the structure ; v4 
owing to the opposite revolution of the parts, the acti! 
produced by one revolving part is counteracted 40° 
neutralized wholly, or in part, by that of the other, and 
the resultant action is that due only to the preponderan® 
of the effect of one over that of the other. they product 
but little resultant effect, and the machine can be dnve4 
at a high speed without perceptible jar to the machine 
or the surrounding structure, 

To effect the double revolution of the two parts ” 
opposite directions it is only necessary to twist one ° 
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it is 4 simple matter to drive both the pulleys in 
opposite directions with a single belt and a single 
countershaft. : 

To accomplish this an overhead countershaft is placed 
at right angles to the spindle X X of the machine, and 
is provided with a fixed and a loose pulley, the diameter 
of the countershaft pulleys being equal to the horizontal 
distance from the middle of one pulley of the machine 
to the middle of the other. A single belt passed over 
tbe countershaft pulley and under each pulley of the 
machine wiil then drive the latter in opposite directions 
with a quarter turn only on each side. 

The system is applicable to any armature and to any 
feld magnet the form of which is susceptible of revolu- 
tion upon a central axis, and the brushes and commutator 
may be arranged outside us well as inside. The machine 
and adjusting parts operated by means of a shunt circuit 
may be secured tothe arbor and arranged to control the 
position of the brushes so as to maintain their contacts at 
the proper diameter of commutation while the machine is 
ip motion. Evidently, for all forms of alternate current 
machines (the multiple fields of which are usually ar- 
ranged in a circular form and are well adapted to revolu- 
tion), the commutator is absent, and hence are removed 
all difficulties from the problem, and the highest desirable 
number of alternations of current are obtainable either 
with fewer fields than before, or at haif the speed with 
the same number of fields as before. 

Viewed as a system of construction for either continu- 
ous or alternating current generators, the machine is de- 
signed as one of double capacity fora given weight of 
wire and iron; and, according to the inventor, a given in- 
stallation to transform into electrical energy a stated 
amount of horse-power would, with the system described 
require only one-half the plant in wire and iron em- 
ployed at present. 

The life of the plant, Lieutenant Patien states, would be 











erted between magnet and armature has been utilized to 
give the indications. While these instruments, as a rule, 
give quite constant readings, they labor under the disad- 
vantage that the readings on the scale for equal increments 
of current or potential are not equidistant. That is to say 
that, asa rule, the deflections of the pointer are greater 
with small currents than with large ones, so that the scale 
is not a regular one. 
Toa these difficulties, Mr. We6d has 
Sere Af 3 O/ £€, 











Fic. 5.—THE Woop AMMETER. 


the idea (which, as he correctly states in another column, 
was shown to us several months ago), of utilizing the re- 
pulsion between the like poles of magnets for indicating 
the degree of the electric force it is desired to measure. 
This idea has been carried out in a variety of forms, two 
of which we illustrate. 

The diagram, Fig. 1, shows one construction of a volt- 
meter, Fig. 2 showing the principal part in detail. As 
will be seen it consists of a core of soft iron, around which 














the driving belts from the countershaft; but. if preferred, | has often been applied, but invariably the aitraction ex-| entire range. When the pointer is at the farthest end of 


the scale the armature S’ N’ stands almost vertical. 

It will be noticed that the balancing force employed in 
opposition to the magnetic repulsion is gravity, no springs 
being employed. 

When the instrument is set up, the pointer is carried 
over toward the left until the outer end of the armature 
S’ N’ strikes a brass pin on the projecting arm of the electro- 
magnet, and then while these two are in contact the pointer 
is bent until it comes opposite the mark T (test), The arm- 
ature is then released, and swinging upwarda short distance 
out of contact with the projecting pin, it brings the pointer 
opposite the zero mark on the scale. This method of test- 
ing is provided so that if, during transportation or other- 
wise, the pointer should become bent, it can be readily 
corrected so as to give accurate readings, 

Another form of instrument embodying the same prin- 
ciple, and shown as an ammeter, is illustrated in Figs. 3 
and 4. Here, it will be noticed, both poles of the 
electro-magnet are brought ioto play, and act upon two 
armatures fixed to the same spindle. The action is, of 
course, the same as that of the instrument just described. 
In this form, it may also be noticed, the core of the 
electro-magnet is built up of Norway iron wire, thoroughly 
annealed, the ends carrying soft iron pole pieces, which 
act upon the armatures. 

These instruments, which, like all of Mr. Wood's ap- 
paratus, show great ingenuity, have been in use for some 
time, and are, as we are informed, doing excellent duty. 
Our engraving Fig. 5 shows the instrument complete. It 
is mounted in a polished wood box, with glass face, and 
provided with a switch for taking indications at will. 

_ 2S Oo 


A Priority Claim on Repulsion Ammeters. 





To the Editor of The Electrical World: 
Str: Having read with some surprise an article pub- 
lished in THE ELECTRICAL WORLD of September 24, 1867, 





FIGS. 1, 2, 3 AND 4.—THE WOOD AMMETER AND VOLTMETER. 


equally increased, resulting from the fact that the actual 
speeds may be so low and react against each other in such 
a way as to make a noticeable difference in the account 
for depreciation. 
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The Wood Ammeter and Voltmeter. 





The ammeter and voltmeter occupy the same position 
relatively to an electric light installation that the steam 
gauge does to the boiler, and upon the indications they 
give the smooth running and economy of the plant de- 
pend. The great desideratum in such instruments is their 
accuracy and constancy of indication, and the greater 
their range the more useful da they become. In order to 
secure a constancy of indication, it is, of course, neces- 
‘ary to eliminate as much as possible aJl variable factors 
'n the functioning of the instrument, and to employ such 
construction that the force employed shall be unaffected 
by outward influence. 

In designing his new type of instruments for measuring 
current and potential, Mr. J. J. Wood, the electrician of 
the American Electric Manufacturing Company, has 
taken as a basis the influence of an electro-magnet or sole- 
hoid upon an armature or core. This general principle 


a coil of high resistance is wound. This core has a pro- 
jection N N which is given a north polarity by the current, 
asshown. Pivoted above the core, and in line with the 
projecting arm, is a soft iron armature carrying 
a pointer which passes over a scale. Now, it will be seen, 
according to the well-known law, that the part of the ar- 
mature immediately over the core of the electro-magnet will 
havea south polarity S’ induced in it, and correspondingly 
a north polarity N’ at its outer end. The consequence is 
that upon the passage of acurrent through the coil, the 
inner ends N S’ will tend to attract each other, but are 
kept stationary by the pivoted armature. But the outer 
ends Nand N’, being of the same polarity and one of them 
being free to move, they repel each other, and the end N’ 
is repelled to a distance corresponding to the strength of 
current in the coils, i. ¢., the potential at its terminals. 
The pointer being rigidly fixed to the swinging armature, 
it indicates the deflection on tke scale. 

With pure, soft iron and working below the limit of 
saturation of the iron core, the magnetic capacity of the 
latter not only remains constant, but its strength ought to 
be almost in exact proportion to the inducing current. And 
it is a remarkable peculiarity of the instrument that the 
deflections on the scale are practicaliy equidistant over the 


in which you describe a new ammeter constructed on the 
principle of repulsion, Ideem it my duty toinform you 
that we have been manufacturing and selling instruments 
constructed on the same principle for about two years, and 
that previous to that time I had made several experiments 
on various forms of ammeters and voltmeters embodying 
the principle of repulsion. You willremember that on April 
19, 1887, I loaned you a voltmeter and a set of drawings 
to be used in connection with an article for publication, 
and afterwards requested you to delay publication until 
pending patent application had been heard from. 

You are now at liberty to publish the article in question 
and to give as complete a description as you think proper. 

James J. Woop, 
Electrician American Electric Manufacturing Co. 
NEw YorkK Ciry, Nov. 9. 
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What Morse Did.—“ Frauklin,” said the Professor, who 
was about to introduce Prof. Morse to the Alumni of a Western 
college, ‘* Franklin drew the lighting from heaven and controlled 
its power to harm, but it was left to Prof. Morse, gentlemen, to 
—” puzzled to know exactly what he shouldsay. “ It-was left 
to Prof. Morse, gentlemen, to—reduce it to a horizontal position.” 
Hartford Post. 
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Annual Meeting of. the Telegraphers’ Mutual Benefit 
Association, 





The twenty-first annual meeting of the Telegraphers’ 
Mutual Benefit Association was held on Nov. 16, at 4 
P. M., at the Western Union Building, this city. The at- 
tendance was large and representative. Mr. A. R. Brewer, 
the president of the society, made a report, rehearsing the 
good work done by it. He recorded an increase for the 
year in the First Division of 131 members and in the Sec- 
ond Division of 56 members. The reports of the secretary 
and treasurer were adopted, giving figures recently sum- 
marized in these columns. 

The request of certain gentlemen stationed at Havana 
for admission to the association was brought up. After 
much discussion and several motions the question was 
referred back to the Executive Committee for action and 
report. The feeling in the meeting was not very warmly 
in favor of extension. 

The amendment to bring the reserve fund from 2 up to4 
per cent. of the entire insurance was adopted unani- 
mously by the meeting, but was lost on the call for 
proxies. Another amendment bringing the reserve up to 
3 per cent. was adopted both by vice voce vote and on the 
call for the proxies. 

An amendment to fix $500 instead of $1,000 as the death 
claim limit for the second division was lost. 

It was decided to leave the question of compensation to 
agents in the hands of the Executive Committee. 

The following officers were elected for the ensuing year: 
President, James Merrihew; secretary, C. P. Bruch; 
treasurer, G. W. E. Atkins; vice-president, W. H. Young. 
Executive Committee, C. W. Hammond, St. Louis; J. 
Uhrig, Chicago ; W. B. Gill, Philadelphia ; J. L. Edwards 
and W. H. Jackson, New York. Auditing Committee, 
S. S. Garwood, Philadelphia; W. J. Dealy and M, J. 
O’Leary, New York. 

Thanks were extended to the retiring officers for their 
services during the year, and special recognition was made 
of the work of Mr. Brewer, as president, for so many 


years. 
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A Big Feat in Cabling. 





A very creditable piece of cabling was done last wee 
by the New York Times, which published o 
Nov. 17 the whole of Mr. Swinburne’s new tragedy 


‘** Locrine,” which was forwarded to it by Mr. Harold’ 


Frederic, its London correspondent. 
nonpareil pages—14 columns—of the paper, and made an 
18,000-word cablegram. Part of this—10,000 words— 
came over the Commercial Cable Company's lines, 
and the remaining part was transmitted by the 
Western Union. The portion handled by the 
Commercial cable covered 1,050 feet of paper tape. It 
was taken at the rate of nearly 17 words a minute, and it 
kept the two cables of that company busy for five hours. 
Altogether the work of transmission was remarkably weil 
done, the play reading with a satisfying smoothness of 
rythm and clearness of meaning, indicative that in spite 
of the difficulties involved in the performance, the play 
had had justice done it by the cable operators. 

We believe that this is the first time that such an im- 
portant literary work has been sent over the cable. The 
poem, if printed in ordinary book form, would fill 72 
pages of 250 words to the page. It will be remembered 
that the Times has at least once before distinguished itself 
in this respect, having cabled the whole of the Spanish 
treaty in 1884. It also had some heavy cables from Mr- 
Frederic when that gentleman visited cholera-stricken 
southern France. 
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Test of Immisch Thirty Horse-Power Motor. 








The firm of M. Immisch & Co., of London, have recently 
filled an order from the Spanish Government for six 
motors, two of them of 30 horse-power each. The stipula- 
tions were that the motor should develop 30 horse-power 
at a speed of 650 revolutions per minute, with an efficiency 
of not less than 90 per cent., and should be free from heat- 
ing and sparking. The following are the results of the 
test made in the presence of the Spanish Government rep- 
resentative: 

Speed. Volts. Amey 


i: ES E. H.P. Efficiency. 
‘ 33 90 


660 500 29.8 
680 500 48 295 32.2 91 
675 500 49 29.5 33 89 


The horse-power developed was measured on a Prony 
brake, the diameter of the motor pulley being 24 inches 
and 17 inches face. 

The resistance of the armature was .47 ohm, and that 
of the field .355 ohm. These were taken when the 
machine had acquired the normal temperature for full 
output. 

The weight of machine is 1,700 lbs. 

The volts lost in the resistance of the machines was 
49 x .825 = 40.5 volts. Therefore the theoretical possible 
efficiency of conversion was . 

459.5 _ 99 per cent. nearly. 


a 


The actual efficiency obtained averaged 90 per cent., 
allowing about 2 per cent. loss for mechanical friction, Fou- 
cault currents, etc. This comes within 2 per cent. of the 
possible efficiency. We understand that the firm are 
building, under contract, two motors of 175 h. p. each, to 
have an efficiency of 94 per cent. 


The play filled two 
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The New York Electrical Society. 


The New York Electrical Society having made so marked 
and gratifying a success with its electrical exhibition, 
given in conjunction. with the American Institute Annual 
Fair, might well rest on its laurels. It is not, however, 
disposed to do so, put under the energetic leadership of 
President Pendleton is busy preparing for its winter 
work. It has just issued a neat circular, calling 
attention to its past history, and stating broadly 
its plans for the future. Its object is ‘to bring 
before its members such topics and new inventions as 
merit attention, There is a large class not necessarily ex- 
perts, who for various reasons wish to gain a greater 
familiarity with electricity. * * * There are large 
numbers of electricians, too, who cannot make headway 
in their studies for want of books specially applicable.” 
These the society invites to a membership, which, 
through its affiliation with the American Institute of 
New York, it can make valuable. The entrance 
fee is only $1 and the annual dues are 
only $3. The society has already drawn up a 
programme for the ensuing season. Among the early 

| eenene on it are a students’ lecture by Prof. Mayer, 
of the Stevens Institute, and an address by Mr. C. L. Healy 
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Fics. 1 anp 2.—A Nove. ELectric Lock. 


on the theory and operation of stock tickers. Both these 
will no doubt attract large audietices. The society will be 
glad to receive the assistance and co-operation of all inter- 
ested in such educational work. 
arr 2 ooo 
A Novel Electric Lock. 





A very ‘large number of apartment houses are now 
erected every year, and it is more and more found neces- 
sary to provide means for the exciusion of objectionable 
persons from their hallways. In order toaccomplish this, 
provision must be made to place the occupant of each 
apartment in control of the door. An electrical lock is 
a most convenient attachment tothe door for this pur- 
pose, and with a push-button in every compartment each 
occupant can control the entrance of any caller. Our il- 
lustration, Fig. 1, shows an electric lock designed for this 
purpose by the well-known firm of Fuller, Holtzer & Co., 
of Boston. This lock contains no springs and an impor- 
tant feature of it is the fact that where the vestibule door 
is single the necessity of boring through the entire door 
is avoided as the electrical connection is made from the 
side piece or striking plate, shownin Fig2, In this way 
much labor is saved and possible damage to the door is 
avoided, 
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Electrical Gates. 


To the Editor of The Electrical World: 

Sir: Be kind enough to inform me through the columns 
of your paper if there is any company building or propos- 
ing to build electrical railway safety gates. I understand 
that certain gentlemen of Baltimore have a gate of this 
kind, but have been unable to learn anything of a satis- 
factory character relating to it. If you will give some in. 
formation upon the subject in your next number it may 
be of interest to others also. PITTSBURGH READER. 

We shall be glad to put the makers of such gates in 
communication with our correspondent.---Eps, E, W, 





Early Electric Motors. ; 


To the Editor of The Electrical World : Ne 

Str: In the article upon “Practical Analogies,” page 
246 of THE ELectricaL WorLD of Nov. 5, 1887, ty, 
statements appear that are inconsistent with one anothe; 
They are as follows : “The electric motor is older tha, 
the dynamo machine, and dates from 1883,” and ei, 
** The first dynamo machine wag built by Michael Faraday 
about the year 1831,” From the above it would appear 
that the dynamo is older than the motor, which we know 
is not true. It should read thus: The first electric moto, 
to attract public attention wes that of Jacobi, in 1433 
1837. The rotating disc motor of Barlow, however, was 
built as early as 1826-1827. Hence the statement that ‘th. 
electric motor is older than the dynamo iwachine” jx 
strictly true. H. F, Warts. 

SOMERVILLE, Mass. 


The [ron-clad Dynamo 


To the Editor of The Electrical World ;: 

Str: In your last issue is a communication from Mr. 
R. Eickemeyer, in which he claims, in patent No. 358,340, 
issued Feb. 22, 1887. all styles of machines in which the 
armature is inclosed in the field coils. Now, the prin- 
ciple is by no means new, at least not in England. Pro. 

fessor Forbes, in the discussion upon Mr. Kapp’s paper 
on *‘ The Predetermination of Dynamo Characteristics,” 
read before the Society of Telegraph Engineers and 
Electricians, Nov. 25, 1886, fully describes this method, 
Mr. Kapp upon the same occasion also describe a some- 
what similar machine, but having four poles instead of 
two, by which some of the mechanical difficulties of the 
winding are overcome, the theoretical advantage remain- 
ing the same, an accountof which he bad published in the 
London Electrician about a year and a half before. 
Machines similar to the latter have been constructed by 
Mr. Rankin Kennedy, of Glasgow, who terms them iron- 
clad dynamos, and also by Mr. Elwell, of Wolver- 
hampton. W. Forman COLLIns. 

New YorE. 
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Prof. Houston and the Hyer Motor. 


To the Editor of The Electrical World: 

Sir: In your issue of Nov. 19, 1887, Mr. R. Eickemeyer 
writes claiming that his U.S. Patent No. 358,340, dated 
Feb. 22, 1887, is clearly an anticipation of the novel feat- 
ures of the Hyer motor described in your issue of Nov. 12, 
1887. 

I take exception to his statement that his patent above 
referred to ‘covers all styles of machines in which the 
armature is inclosed in the field coil.” 

On reference to a patent granted to me for an electric 
motor, numbered 3:6,878, and dated Feb. 1, 1887, it will 
be seen that my field coiis are not unlike Mr. Hyer’s and 
that I particularly point out in the specification that they 
completely surround the armature coil, viz.: ‘‘ My inven- 
tion consists broadly in the combination, in an electro-dy- 
namic or dynamo-electric machine of a revolving armature 
in combination with a single field magnet coil in two or 
more sections, said field magnet coil completely surround- 
ing the armature coils throughout their entire length. By 
this method of construction I attain the following advan- 
tages, viz. : compactness and simplicity of construction.” 
* * * * * * “the ready formation of a powerful 








magnetic, etc.” 
My application for this patent was filed Jan. 2, 1£84. 
EpwIin J. Houston. 


CENTRAL Hicu Scuoon, Philadelphia, Nov. 17, 1887. 
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The Hyer Motor. 


To the Editor of The Electrical World : 

Str: I have read with considerable surprise in your 
issue of the 19th inst. a letter of Mr. R. Eickemeyer, of 
Yonkers, N. Y., in which he states that my motor, now 
on exhibition at the American Institute, is almost an 
exact copy of a machine invented and covered by bis 
patent No. 358,340, dated Feb. 22, 1887. The only differ- 
ence which he professes himself able to see between my 
machine and his is that I use a disc commutator, and he a 
cylindrical one. If Mr. Eickemeyer had given himeclf 
the trouble to examine my motor he would, I venture to 
say, have found other points of difference rather more 
striking than the one he notes. 

The fact is that my machine is adapted for different 
uses from those contemplated by Mr. Eickemeyer ix his 
patented apparatus, and the special construction of my 
machine which fits it for my purposes is entirely of my 
own invention. For that matter, the same may be said of 
my entire apparatus; for, as a matter of fact, it was all 
invented by me prior to the date of Mr. Eickemeyer’s 
patent and entirely independent of any knowledge on my 
part of Mr. Eickemeyer’s invention. When I say that 
the special construction of my apparatus is of my own 
invention, I wish to emphasize the points of difference 
between my machine and Mr, Eickemeyer’s, which ke has 
clearly endeavored to minimize. By doing so, I grant for 
the present Mr. Eickemeyer’s assumption that he was the 
first to invent the type of machine represented by bot! 
his apparatus and my own. That is a question which 
may have to be settled ultimately by a higher author ty 
than Mr. Eickemeyer’s mere assumption or belief. 

Newsourou, N. Y. W. E. Hyer. 
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The Baldwin Gas Engine for Electric Lighting at 
the Electrical Exhibition. 





Visitors to the American Institute Electrical Exhibition 
are much interested in the exhibit of the Baldwin gas en- 
gine, built by the well-known elevator builders, Messrs. 
Otis Brothers & Co., of this city. The engine is belted 
direct to a Weston dynamo, which furnishes current to 82 
16 c. p. lamps suspended from above, as 
shown in our engraving, Fig. 2. The 
visiior notes at once the remarkable 
steadiness of the light and the absence 
of all noise and vibration, the engine 
being perfectly silent in its action. 

Before describing the engine, we may 
premise that with a consumption of 380 
feet of gas per h. p. in the engine, which 
is of 4h. p., a current is produced in 
the dynamo sufficient to supply, as 
stated, 32 16 c. p. lamps. 

An ordinary 15 candle-power gas 
burner requires 5 feet of gas per hour; 
but by the use of such an engine a 16 can- 
dle power light is produced with 3} feet 
of gas per hour. In order to demonstrate 
the possibilities of electric lighting by 
means of the gas engine, we might add 
that the dynamo driven by the Baldwin 
gas engine is connected with a Julien 
storage battery when not furnishing the 
current directly to the lamps. This bat- 
tery requires about five hours for charg- 
ing, and will maintain 52 lamps for about 
three hours, thus making it possible to 
furnish 84 lights with a single 4h. p- 
engine. 

The engine, which is illustrated in Fig. 
1, is extremely simple in construction, 
neither slide valves nor eccentric rods being employed, and 
the valves being automatic. The mixture of gas and 
air is ignited by electricity, a small electric generator 
being employed for that purpose mounted upon the en- 
gine, an explosion taking place at every revolution. When 
used for driving dynamos, however, the igniting spark is 
taken from the electric current chat supplies the lamps. 

The bed of the engine is a hollow case supporting at one 
and of thecylinder, f 
and at the other the 
pillow blocks in 
which turns the 
crank shaft carrying 
a fly-wheel. In the 
bed is a casing which 
has seats for valves 
covering the ports, 
and this casing com- 
municates through 
a pipe with a casing 
formed by the bed 
of the engine, upon 
which the cylinder 
rests. The casings 
and tube constitute 
a reservoir, into 
which gas and air 
are admitted, the 
air entering the port { 
and flowing over a 
perforated gas-pipe. 
The air and gas are i) 
drawn unto the res- ' 
ervoir by the back- 
ward movement of 
the piston, the mix- 
ture flowing into the 
reservoir, and from 
the latter, through 
two ports. into the 
cylinder. On the for- 
ward movement of 
the piston the valves 
in the _ reservoir 
close, and the mix- 
ture is com pressed 
in the reservoir. 

The head of the 
cylinder contains a chamber which communicates with a 
channel in the cylinder, leading to a port between the 
channel and the reservoir, and the chamber communicates 
also with a central port in the end of the cylinder, which 
end has a concave face, and opposite this face is a retarder 
or **hold-back ;” it also acts, among other things, to direct 
the products of each explosion toward the centre of the 
cylinder, instead of laterally toward the periphery of the 
retarder and into the space between it and the cylinder 
head at the back end of the cylinder. 

A valve closes the port, and is held down by a spring 
that bears on the valve-case and on a hollow nut on the 
valve-stem, and when the valve is raised the mixture com- 
pressed by the forward movement of the piston in the 
reservoir flows out through the port into the cylinder. The 
valve rises automatically whenever the exhaust is open, 





- 





so that. the pressure in the reservoir exceeds that in the 
cylinder. 

Near its forward end the cylinder at the lower side, in 
a line between the ports, communicates with a transverse 
exhaust pipe, and when the piston, by the explosion of the 
gaseous charge, is forced forward beyond said port, it is 
uncovered and opened for the escape of che spent gases 
and at the same time the valve is lifted for-the entrance of 


FIG. 1.—THE BALDWIN GAS ENGINE. 
a new charge, so that the latter flows under pressure and 
aids to drive forward the old spent charge, which flows 
out at the exhaust. The retarder holds back the new 
charge, and prevents its mixing with the old charge, and 
thus escaping before it is burned. 

The piston carries a valve projection at the lower part 
of the forward face, which slides over the port as the 
piston moves back and Aloses the exhaust port; and a 
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FIG. 2.—THE BALDWIN GAS ENGINE EXHIBIT AT THE ELECTRICAL EXHIBITION. 


hollow casing on the forward piston head receives this 
valve when the piston moves forward, thus avoiding all 
valve packing. By placing the valve and the port at the 
bottom of the cylinder it tends to pack more closely to 
the face than when placed at the side, while the arrange- 
ment of the ports prevents their being closed by the valve. 

It has been found that by the use of a mixture of the 
highest explosive quality—that is, a mixture which will 
explode most rapidly or violently—all parts of the entire 
volume ignite instantaneously and the most economical 
and effective results are secured. The inlets for gas and 
air are therefore so proportioned as to maintain generally 
in the reservoir a mixture of the highest explosive effect. 
As, however, it is necessary to vary the force of the ex- 
plosions in proportion to the work to be done, this result 
is secured by varying the charges or volumes of mixture 














admitted to the cylinder. The inlet valve is therefore 
lifted to a greater extent or held up for a longer time 
when the charge is to be increased, and is lifted to a less 
extent or for a shorter time if the charge is to be de- 
creased. This variation in the lift of the valve is effected 
by introducing a curved and slotted wedge. The valve is 
lifted by the pressure of the mixture in the reservoir, as 
before described, the wedge limiting the upward move- 
ment, the spring closing the valve when 
the pressure in the cylinder 1s about 
equal to that in the reservoir. The 
wedge is moved automatically by a 
regulator, so as to increase the volume 
of the charge if the engine begins to 
run too slowly, or decrease it if the en- 
gine runs too fast. 

To allow ot a slight play of the valve 
independently of the wedge and avoid 
noise and too abrupt an action, a buffer 
is interposed. Thus a sleeve surrounds 
the valve-stem, with a spring interposed 
between the sleeve and the nut, and a 
shorter and stronger spring surrounds 
the main spring, so that the valve is 
under constant spring tension, and there 
is no free play between the bearings and 
the wedge; but when the latter is moved 
forward the spring resistance to the left 
of the valve eradually increases until 
the sleeve is depressed into contact with 
the main spring, which is of such 
strength that the valve can rise only 
under a heavy pressure, and then unly to 
a very limited extent, thus reducing the 
charge to a minimum without ever 
wholly cutting it off. 

While the variation of the volumes of 
the highly explosive mixture will regu- 

late the engine when operating under different resistances 
the use of such a mixture when the engine is running free 
| and doing little or no work would be wasteful, and it would 
be difficult to sufficiently decrease the speed. Means ave 
therefore provided for reducing the strength in mixture in 
such cases by decreasing for the time being the quantity of 
gas in the mixture, and this decrease is automatically 
effected by means of the same regulator that controls the 
action of the valve. 
The Cablie-Repair- 
ing Steamer 
* Minia.” 


tu 





The visit of a 
cable-repairing 
steamer to New 
York is a very rare 
event, one of the 
chief reasons being 
that the great cable 
lines have their 
shore ends on this 
side of the Atlantic 
far tothe north of 
this city, so that 
the steamers on re- 
pair work seldom 
have occasion to 
seek port south of 
Boston, or even of 
Halifax. Great in- 
terest has, therefore, 
been taken by elec- 
tricians generally in 
the arrival of the 
Anglo-American 


Company's  cable- 
repairing steamer 
** Minia,” which 
has been in dry 


dock over at the 
Erie Basin, Brook- 
lyn, for extensive 
renovation of hull, 
rudder, etc., in con- 
sequence of dam- 
ages sustained dur- 
ing severe weather in the North Atlantic, The 
‘* Minia” is under thé command of Capt. Samuel 
Trott, a pioneer cable layer and a well-known veteran 
in the field of cable repair. Capt. Trott is the joint in- 
ventor, with Mr. H. Kingsford, of a very ingenious grap- 
nel for submarine cables and torpedo lines, which was 
brought to the notice of the English Society of Telegraph 
Engineers and Electricians some time ago. He 
is also the author, with Mr. F. A. Hamilton, of 
a valuable paper presented to the same society on the de- 
cay and renewal of submarine telegraph cables. The 
‘* Minia ” is in continual service on the **pool” cables, and 
has bad some very arduous work to perform, During 
her stayin dock she has been visited by a number of 
electricians, who have examined with great interest the 
test room of Mr. Stott, the electrician, the cable laying and 
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hauling-up apparatus, the grapnels, and the tanks full of | ment looked like a medley of different instruments selected 


new cable. They have also been greatly interested in the 
samples shown of old cables, and in the information given 
with regard to them and other points. The ship is equipped 
with electric bells, and has an incandescent lighting plant 
of about 70 Edison-Swan lamps. 
—_-5r 2] oo oe 


Recent Improvements in Apparatus for Ocean 
Telegraphy.* 


BY CHARLES CUTTRISS. 


In order that the improvements embodied in the instru- 
ment you may have seen at the American Institute Elec- 
trical Exhibition may be clearly appreciated, it would be 
well, perhaps, if I were to mention briefly the instruments 
previously used on the Atlantic and other long submarine 
cables. 

The mirror galvanometer was undobtedly the first com- 
mercially successful instrument ever used on an Atlantic 
cable, and you are all so familiar with it as a measuring 
instrument that a description will be superfluous; but per- 
haps it will be well to point out its defects as an instru- 
ment by which messages are received: Firstly, it requires 
two operators to work it; one to call out the signals, the 
other to write them down. Ata first glance there would 
not seem to be much room for errors on the part of the 
writer, as the operator is called who writes the message 
letter for letter from the other’s dictation; but you will see 
that they can easily be made when your attention has 
been drawn to the similarity in svund between 
“Ra Spe ee SM eh eee ee ee 
when rapidly called out. This similarity of course 
depends largely upon the more or less clear 
enunciation of the speaker. The liability to mis 
understand a letter on the part of the writer tells severely 
against the rapidity of the service as wellas its accur- 
acy, and for this reason: Supposing the writer misses a 
letter in a code message ; he has no possible way of telling 
from the context what it should be; he cannot interrupt 
the receiver to ask him to repeat it; therefore his only 
course is to omit it and trust to his reader’s recollection of 
the particular word at the end of the message. If he 
should not remember it, they must then delay the traffic 
by getting the word repea from the distant station. 

In order to avoid this liability to misunderstand one 
another, some operators got into the way of calling out 
the letter and immediately following it with some short 
word whose initial letter would correspond with the one 
called out, such as ‘‘ n” for ‘‘ nuts,” ‘* m” for ‘* mutton,” 
etc. 

Another cause for delay arose from the fact that some 
readers would never. trust to the correctness of their 
writer, but would always stop at the end of a message to 
scan it over, in order, if possible, to detect any error that 
might have been made. While all these things added to 
the delay in transmission, one can hardly blame the cierks; 
for if an error was discovered at headquarters it meant a 
fine of 7,, } or ¢ of a day’s pay, in which all three of the 
clerks—the transmitter, receiver and writer—had to par- 
ticipate. It was impossible to lay it at the door of any 
particular one. as each of them would most emphatically 
deny the soft impeachment of the possibility of his mak- 
ing an error. 

These causes of delay are now obviated by the use of 





Fic. 1.—*‘ MOUSEMILL” AND SIPHON RECORDER. 


the recorder, as the operator can always take a second 
glance at any doubtful signal. Wereit not for this liabil- 
ity to error on the part of the mirror clerks, Idoubt if that 
instrument would have been so entirely superseded by the 
recorder, for its simplicity is a great recommendation, It 
requires very Jittle skill in its adjustment, and with clerks 
that work well together, its speed is as great as, if not 
slightly greater than, that of the old form of recorder. 
During the years 1868 and.1869, while I was in Sir 
William Thomson’s laboratory in Glasgow University, his 
first siphon recorder was constructed. I well remember 
the instrument, the electro-magnet of which was a ring of 
iron about i foot in diameter, 1 inch thick and 6 inches 
deep. The signal coil was rectangular in shape, about 64 
inches long by 2 inches wide. The electro-motor for 
drawing the paper slip was an ordinary 5 or 7 armatured 
wheel with two electro-magnets. 
two bands, one of which turned some wheelwork, which 
drew the paper slip, while the other rapidly revolved a 
small generator or replenisher which produced by induction 
static electricity for maintaining the electrification of the 
ink. This replenisher worked on thesame principleas those 
used for maintaining the potential of the Leyden jar of Sir 
William’s quadrant electrometer. The whole arrange- 


* Read before the New York Electrical Society and the American 
Institute of Electrical Engineers, Nov. 15, 1887. 


It was provided with | P°% 


at random from a laboratory supply; yet each had its 
different part to perform, and it was wonderful to see the 
results that were obtained, when they were working har- 
moniously together under the direction of the mascerly 
mind of the man who organized them, and who stands 
— either as an inventor, a scientist or a patient in- 
structor. 


Some three years later one of the most improved re-| is. the . Breet di 
corders was sent out to the cable station at Duxbury, | of sta 


Mass., and as you may not be acquainted with its con- 
struction I will describe it briefly in order that you may 
morereadily understand the changes that have been made 
in it up to the present time. 

The upper part of the diagram Fig. 1 represents the 
‘‘mouse mill,” asit is commonly called, which generates the 
static electricity that is conducted from the drum a contain- 
ing a coiled spring, along the moist string and thin wire 
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Fic. 2.—THE CuTTRIss RECORDER. 


which you see stretched from a toc; the ink pot is sup- 
ported on a baked wood arm and is metallically connected 
with the frame to which the siphon is suspended, this in 
turn being connected with the milled nutc. Nand S are 
the respective poles of a strong electro or permanent mag- 
net, between which is seen an oblong piece of soft iron the 
purpose of which is to concentrate the magnetic lines of 
force into two fields, through which the two sides of the 
rectangular signal coil pass. The signal coil which 
is connected to the cable is suspended by fine silk 
cord, and care is taken that it hangs perfectly clear from 
all the iron of the magnetic circuit. Attached to the bot- 
tom of the signal coil will be seen two strong silk fibres 
which pass behind a brass bar, into which a series of shal- 
low notches are cut. To the endsof the fibres are attached 
lead weights which slide in grooves that are tilted slightly 
out of the perpendicular, the lower ends being the nearest 
to the observer; by this arrangement the fibres pass at a 
slight angle a around the serrated brass bar, and con- 

ntly are held securely from any lateral displacement 
in any one of the notches in which they may 
These weights and fibres hold the signal coil in the mag- 
netic field and prevent its moving in any direction other 
than a circular one, with the suspension cord as an axis: 
and any movement in this direction is resisted by the two 
fibres supporting the lead weights, which tend constantly 
to keep the coil in the centre of the magnetic fields, and 
therefore the movements of the coil are controlled almost 
entirely by these fibres. ; 

Thesiphon is attached, as shown, to a brass frame, from 
the bent ends of which is stretched a fine brass wire kept 
under a constant strain by a curved spring at one end. 
To the other end of the spring is attached a milled nut by 
which the wire can be twisted so as to put a lateral strain 
on the siphon and its carrier, A small Ing projects from 
this carrier and to it is attached the fibre the other end of 
which is fastened to one corner of the signal coil. The 
signal coil is now twisted slightly in a direction so as 
to draw the fibre, and with it the siphon, away from the ob- 
server. If now the milled h on the brass frame is 
turned so as to bring the end of the oo again toward 
the observer and into the centre of the paper slip which 
passes in front of its lower point, every motion of the sig- 
nal coil must be followed by the siphon; and as the fibre 
is attached so near the strained brass wire the movements 
of the signal coil will be greatly multiplied. 

The marking of thesi is done as follows : the mouse- 
mill generates static electricity, which, being conducted 
along the string and wire from a toc, e the ink 
contained in the ink-pot, and as the ink-pot is insulated, 
the only way that the electricity can escape is by means of 
the column of ink contained in the siphon. It does not 
discharge as is commonly supposed across the air space 
between the siphon point and the moving paper slip, but 
the electrified ink draws the siphon which contains it bodily 
toward the paper (which is slightly damp) until they t 4 
when the siphon is immediately discharged to earth, and 
by its elasticity flies back to its former position, by which 
time a sufficient charge of electricity has accumulated to 
again attract it tothe paper. These movements to and from 
the face of the paper, which are termed the “ vibration,” 
take place at a speed determined by the natural rate of 
vibration of the —— and are generally between 80 and 
100 per second; hence we can obtain a record of the 
potential of the cable as many as 80 times a second ; and as 
these potentials are determined by the operator sending at 
the distant station they constitute the signals at the receiv- 
ing stations. 

The arrangement adopted in this instrument to regulate 
the supply of static electricity to the inkpot was by inter- 

ing a piece of moist string between the spring drum a 
and the milled heade. This string had a fine wire attached 
to one end, so that by turning the milled head in 
one direction the length of the moist string interposed 
between the two points could be varied, and likewise the 
electric discharge to the inkpot. 

This arrangement worked very well at Glasgow, where 
the aumosphere is to a great extent saturated with moist- 
ure ; but in this country the string was soon dry, and then 
the ink would not be electrified, and consequently the 
record would fail. To remedy this defect I made use of 


the brush discharge by connecting an adjustable wire pro- 
vided with a t to the drum a, and a flat piece of 
brass to the mil dec. This was found to work per- 
rer ges that principle has been adopted in all electri- 
fied recorders made since that date. But we soon 
began to experience a greater trouble than the one before 
spoken of, and one that still exists in all recorders using 
static elpctaheiy as a means of vibrating the siphon; thet 
culty experienced in generating a supply 
electricity during damp weather, and x 
the arm that sw the inkpot dry. Everything will 
mci chamsany dog dance Segoe. aud tie Sel alps 
™m clammy dog days of Au a ‘ogey days 
that are liable to come on at most cable stations without a 
moment’s warning—then it is that trouble of the most 
aggravating description falls upon us. Suddenly the 
record fails. Examination shows that the generator or 
supporting arm of the inkpot has got damp. Lamps are 
lighted and placed near the instrument, sometimes with a 
satisfactory effect, but oftentimes not. In the latter cas: 
there is nothing for it but to stop working the recorde 
and go over to the mirror instrument while the generat 
is being dismounted and thoroughly dried ; but mean- 
while "ecg time bas been lost, and business has been 
‘ Zi ble was tried in order to overcome 
, but without success, and at last we realized 
that in order to make the instrumeat more reliable, we 
must find some way of eee record without depend- 
upon the electrification of the ink. 
The first suggestion came from Mr. John Gott, the 
superintendent of the St. Pierre station, namely, to make 


the si a shade larger than usual, and put afew camel 
hairs in the tube at its marking point, and, as it were. ae vct 
the record on the paper slip. This worked very well, but 


the would occasionally clog up, as we wereat that 
time using commercial writing ink. ,The hairs acting as 
a strainer would arrest the larger particles. When 
ou realize the smaliness of the tube, the 
on of which is only 5}, of aninch in diameter, the 
wonder is not that it got clogged up, but that the ink 
would flow through it at all. The next step in advance 
was taken one day when the hairs accidentally came out 


‘| of asiphon, the point of which happened to particu- 


larly smooth and square with the paper ; it was then found 
that a very gcod and reliable record was made by care- 
fully eaiuetiog the paper up to the point of the siphon un- 
til it touched it. e@ paper was then drawn slightly 
backward again ; the ca attraction being sufficient 
to ae siphon from leaving it, while at the same time 
the friction was greatly reduced. This manner of record- 
ing has been used ever since that day on the D. Y. section 
of the ‘* 69” cable, and it has also been adopted on many 
others whose length does not exceed 1,000 miles; but they 
must have a conductor of low resistance. 

About the year 1876 I constructed a recorder of the most 
simple kind, in which the signal coil was pivoted and to 
which the siphon was directly attached. e controlling 
springs or fibres were dispensed with by attaching 2 small 
piece of iron to one corner of the coil and bringing it under 
the influence of another movable piece of iron on one of the 

of the electro-magnet. It was during the 
of the instrument that I first endeavored 

to vibrate the siphon mechanically and also 
means of magnetism, but at that time I did not succeed in 
getting a perfectly straight and steady line. As the mode 
of wor before described was so satisfactory, I did not 
its any further, for inasmuch as I had 


pursue my e 
placed. | itminated the troubles incident to the use of electrified 


ink at the Duxbury station, I did not realize that 
they still existed at other stations where the 
methods we could not be practiced, owing to 
the greater of the cables. However, Mr. Dicken. 
son, of Heart’s Content, N. F., was not idle, and during 
the year 1885 he invented and patented a method of 
vibrating the siphon mechanically. The method practiced 
by him was to prolong the cradle carrying the siphon. 

e then attached a magnet and armature at the end of 
the frame carrying the strained wire, and connected the 
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Fic. 3.—THE ALLEN AND Brown CABLE RELAY. 


tion of the cradle to the armature by a silk fibre. 

a battery is connected to the magnet and its circuit 

is rapidly interrupted, the motion of the armature is com- 

municated to the siphon by means of the connecting fibre. 

What success this invention has met with in practice I am 
unable to state. 

When I became identified with the Commercial Cable 
Company, I found that it was decided to prolong their 
ocean cable, which landed at Coney Island, into the heart 
of the city by means of an underground cable, and to use 
a recording instrument upon it. The type of cable and 
the high rate of s at which it was to be worked re 
quired that the instrument should be of the most sensi- 
tive class, hence electrification of the ink or some other 
device for preventing friction between the sipbon and the 
paper slip must beused. Therefore, as nothing else offered 
we ado the electrified ink recorder. It was not long 
before the old troubles were encountered, as the office was 
very small, and we were obliged to keep the windows 
a for ventilation. Consequently it would be only a 
short time after a rain storm an before I heard the old 
cry, ‘‘ The ink has failed.” This was such a constant 
source of trouble that I determined to try again and find 
— an bp! 3 Hranpyacne = siphon. After mature 

ought, and with the experience gained from previous 
failures, I was cauvlaceh:s that, in order to make any 


device work successfully and still leave the instrument as 
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as by the use of electrified ink, the siphon must 
eth: "Vebo: id) wae bb yetnibded Gx ten, eared 
any extraneous fibres, and that, at the 
instant it touched the paper to leave its dot of ink, the 
int must be locked, as it were, to prevent its re- 
unding laterally, in case the surface of the paper 
should be slightly irregular. The only resource seeme¢ 





to be magne applied as nearly as pussible in the same 
manper as had oubr lena been practiced with electr'city. 
I determined therefore that the of the siphon under 


its influence must be the marking point. The question 
then arose in my mind as to the ae of attaching a 
sufficiently large piece of iron to the end of the siphon 
without weighting it to a degree that would be detri- 


mental to the clearness of the signals, by reason of its 
increased inertia. Another very doubtful point was, 
would it be ble to construct a magnet with a field of 


i 

team that a siphon tipped with iron would 
vibrate at right angles to the plane of its polar face with- 
out apy tendency to i r lateral movements; or in 
other words, if it were placed near the edge of the aes 
Would it not have a tendency to be drawn toward the 
centre? When the idea was first conceived, I must admit 
that I had the greatest doubts of its success. But neverthe- 
less Idetermined to giveitatrial. Solattached atoothed 
wheel to the shaft of an e motor, so as to act asa 
eontact breaker for the local circuit. containing the elec- 
tro-m with which it was desired to vibrate the siphon 
which had its point armed with a small piece of iron, and 
was attached to the usual strained wire suspension of a re- 
corder, beld firmly in a vice on the same table upon which 
the motor was running. The siphon was now approached 
by the rapidly vitalized electro-magnet, but without its 
showing any signs of vibration. Thinking that perbaps 
the battery was not strong enough to energize the electro- 
magnet sufficiently, more was added to the circuit, but still 
without effect. The electro-magnet was then removed, 
intending to replace it with a more powerful one, but the 
motor was still running: so imagine my surprise the next 
time I looked toward the table when I saw the siphon 
vibrating beautifully, describing an are of about half an 
inch, 

Thus without any apparent cause it was doing of itself 
what I had vainly endeavored to make it do with a power- 
ful electro-magnet. However, the solution of the mystery 
was soon arrived at, as I accidentally touched the table 
and felt a very slight but regular vibration. Then every- 
thing was clear and I saw that the motor put the table 
into a state of vibration, the rate of which was exactly 
equal to that of the natural rate of the siphon; which, 
therefore picked up the vibrations and showed them ina 
greatly magnified form. I realized plainly from this ex- 
periment that to make the siphon vibrate by magnetism 
all that was necessary was to vitalize the magnet at a rate 
equal to the natural period of the siphon. In a short time 
by means of a second experiment I succeeded in producing 
these vibratiors by magnetism and found them just as 
regular at the edge as at the centre of the magnet, the 
siphon not having the slightest tendency to move laterally 
from any position in which it was placed. 

It would be uninteresting to you to follow me through 
all the numerous experiments that were made before the 
vibrator was perfected. But I will mention one instance 
that shows how simple may be the cure for the unforeseen 
difficulties that constantly arise when one is trying to per- 
fect an instrument. When the first vibrator was tried, in 
which m was used to alter its rate, it was noticed 
that the record would fail with great regularity for about 
aninch. The trouble was located in the glass tube, and 
was due to some of the mercury climbing up it under the 
influence of the vibration and then falling back to the 
main body. This, of course, made variations in the rate, 
and was fatal to the instrument unless it could be reme- 
died. I tried to put weights on the top of the mercury, 
but they would not work satisfactorily, and at last, when 
almost in despair, the remedy was found in two drops of 
glycerine. The viscosity of the glycerine, I find, is so 
great that it prevents the column of mercury breaking up. 

This method of vibrating the siphon by magnetism has 
been applied to all the Thomson recorders in use on the 
Commercial Cable Company’s system for upwards of a 
year with the greatest success. Failures of the ink now 
are a thing almost unheard of, and the recorder, so far as 
ink failures are concerned, could, if necessary. be worked 
under a shed during a rainstorm or fog as well as though 
it were in a warm room. 

In all the Thomson recorders that I have seen the move- 
ments of the signal coil are controlled by the lead weights 
before spoken of, and the clearness of definition and shape 
of the signals depend almost entirely — the adjustment 
of the fibres which are attached to the signal coil and 
support these weights. In practice more or less trouble 
is found in maintaining such an adjustment as will give 
the best shaped signal. This is owing to the dust 
which collects upon the weights, wedging them 
fast in the grooves. Consequently any change of tempera- 
ture, or humidity of the air, will alter the tension on 
one or both of the fibres, and thus oftentimes render the 
signals unreadable. So much trouble was experienced 
from this cause at our Canso station that it led the super- 
intendent, Mr. 8. 8. Dickenson (who was ably seconded by 
Mr. J. C. Upbam, the mechanician), to devise an adjust- 
ment in which the weights were discarded and a spring 
used in their place. The fibres could also be spread to any 
desired extent, and as the strain on both of them was 
exactly the same, the signal coil was always in a truly 
central position in the magnetic field. 

Since this improvement has been applied to the instru- 
ments the adjustment has rarely been changed, and, what 
is of still greater value, a decided increase of speed has 
been effected. With the exception of these recorders, it is 
always necessary to stop work when it is desired to make 
apy change in the adjustment of the controlling fibres, as 
they are very inaccessible. This, together with their 
occasionally breaking, led me to try and construct an in- 
strument in which these difficulties would be removed. 
The result has been the instrument now on exhibition at 
the American Institute Exhibition. 

The siphon P, Fig. 2, is a fine glass tube about one hun- 
dreth of an inch in diameter, one end of which writes _ 
the paper slip J and has attached to its point a piece of No, 
30 iron wire about one-eight of an inch long, which serves 
as an armature and is controlled by the impulses of the 
magnetic table T over which the paper slip passes. The im- 
pulses of the magnetic table are controlled by the vibrator, 
which is placed on the large permanent magnets M M, 
and consists of a glass tube which is connected by a 
tube of india rubber to the’ mercury reservoir X. The 
glass tube is supported by a steel rod carrying a spring 


force 80 uD 
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contact point V, and carries an armature, seen opposite 
the poles of the small electro-magnet Z. When a battery 
of three or four gravity cells is connected to the terminals 
1 and 4, the glass commences to vibrate at a rate deter- 
mined by the height of the column of mercury in the glass 
tube W, the oor of which can be regulated by turning 

rew at the top of the mercury reservoir 
which connects with a plunger within the latter. 

From the terminals 2 and 3, two wires connect to the 
electro-magnet of the magnetic table 7. Thus every time 
the contacts at V are closed the table is energized and the 
riphon is drawn down to the face of the paper py the 
at m of the magnetic table for the small piece of ‘ron 
which is attached to the point of the siphon. If the im- 
pulses given to the siphon are in accordance with its natural 
rate of vibration a succession of fine dots of ink will be left 
on the paper in a perfectly straight line so long as the 
siphon is not moved laterally by the coil R and a supply of 
ink is maintained in the inkpot Q. Shou.d the impulses 
given to thesiphon by the vibrator not be in accordance 
with the natural rate of vibration of the siphon, it will not 
vibrate and the record will fail. But by manipulating the 
plunger in the tube X, the height of the column of mer- 
cury W is varied, so that the rate of the impulses can be 
maintained anywhere between 60 and 100 per second, 
Hence any siphon that would be suitable for the instru- 
ment can be controlled, as its: rate will lie within these 
limits. When the proper height of the mercury bas been 
once determined, which is generally found in less than 
half a minute, the siphon will continue to vibrate until it 
is broken or removed for other causes. 

The signal coil R, which is moved by the currents trans- 
mitted from the distant station, is pivoted at the botiom 


and top B in agate bearings, and is free to move in the 
avnular epace een the poles of the permanent magnet 
M. On the top of the coil there is attached an aluminum 


extension E, which basa narrow ‘slot at its upper end 
through which passes the regulating fibre D’, one end of 
which is attached toa rigid en 0. the other end being 
fastened to a flexible spring F. The strain on this spring 
and this fibre is‘ regulated by moving the index G’. and 
the strain thus produced controls the movements of the 
signal coil R. Close to the point F and at right-angles to 
the fibre L’ there is another fibre D, one end of which is 
attached to an exceedingly delicate spring F; the other 
end is fastened to an extension from a fine brass wire 
contained in the tube L, to which the siphon is ‘ 
The upper end of this strained wire is attached to the 
thumbscrew K, so that by turning the latter the sipbon 
can be moved laterally over the face of the paper to any 
required position. 

Thus 1t will be seen that if the siphon is moved off the 
paper slip toward the front of the instrument when the 
fibre D is strained by moving the spring Ff cutwardly, the 
siphon can be pulled by it into a position over the centre 
of the paper; the torsion on the strained wire and the strain 
on the spring now balance each other. and if the two cross 
fibres are fastened together at a point as near as ible 
to the extension EF, any movement of the coil will be mul- 
tiplied and transmitted by means of the fibre D to the 
siphon. By lifting the fibres out of theslot E and turning 
the coil toward the front of the instrument, the coil and 
part of the pole piece C can be removed from the instru- 
ment without disturbing any other part, and, when re- 
placed, no re-adjustment will be necessary. 

It has been suggested to me that pivoting the coil was a 
step backward, as it introduced friction, and would mar 
the definiteness of the signals. I can only say. in reply, 
that when the instrument is adjusted. and giving good 
signals at a rate of 30 words per minute, I cannot detect 
the slightest friction. If I deflect the siphon laterally only 
the width of a hair it immediately, on its release, returns 
accurately to zero, which it certainly would not do if there 
was any friction worth speaking of in the pivots. 

I have received good signals on this instrument st a 
speed of 30 five-letter words per minute, over our New 
York-Canso cable, which has a length of 980 miles. capacity 
of 281 microfarads and copper resistance of 13,680 ohms. 

I do not intend to stop at this speed, but think that with 
the next instrument, in which some of the parts will be 
slightly modified. a speed of 25 or 26 code words a minute 
will be attained over our long sections, which have a 
length of 2,740 miles, capacity 874 microfarads and copper 
resistance 6.967 ohms. 

I will not take up much more of your time this evening, 
but as the title of this paper is so broad I am loth to leave 
the subject without mentioning the great advance that 
has been made during the last few years in the working of 
the Morse system on cables. 

Before the year 1879 no section of the’ Atlantic cables 
had been worked by any other method than mirror or 
recorder. That the Morse has been successfully introduced 
on two sections is due to the determination and persistence 
of Mr. G. G. Ward, of this city, at whose request Mr. T. J. 
Wilmot, now superintendent at Waterville, Ireland. ap- 
plied himself day and night to the task of originating a 
translating device by which, in the year 1879, Torbay, in 
aot Scotia, was put in direct communication with New 

ork. 

This same device, in which the Allen & Brown relay is 
used as a receiving instrument on the cable circuit, is now 
worked on our Rockport and Canso section. The difficul- 
ties that were surmounted will be better appreciated when 
I mention that the length of cable in circuit is 610 miles, 
with an inductive capacity of 168 microfarads and a cop- 
per resistance of 8,482 ohms. The total circuit, inclusive of 
the land line, is 942 miles. 

The Allen & Brown relay, Fig. 3, consists of a coil 
through which passes asoftiron core. The ends of the core 
project into the m1ignetic field produced by the permanent 
magnets N S, and are consequently polarized by them. In 
the diagram, Fig. 3,the mark in the centre of the rectangle 
represents the axis of the coil. If, now, we connect the 
coil to the cable circuit and have two fixed contact points 
for the local circuit, as in an ordinary relay, the first im- 
pulse, of, say, the letter “8,” which cunsists of three dots, 
will close the local circuit ; but as the cable does not lose 
its charge rapidly, as is the case with a land line, the coil 
will not return to the back-stop and be ready to close the 
circuit again with the second impulse of the letter, but will 
be held fast tothe front contact, keeping the sounder closed 
all the time. This, of course, will prevent any more signals 
being received over a cable, and some means had to be 
found by which the armature tongue would open the cir- 
cuit whenever the potential of the cable fell ever so 
slightly from its maximum. This was accomplished by 
allowing the armature tongue, which is called the ‘* jock- 
ey,” to have a movement around an axis of its own. 


288 








the axis of the coil. You will now see that if the two 
points which control the local circuit are adjusted very 
closely together, allowing the end of the jockey a play of 
only yyy9 Of an inch. Every time that the coil falls back 
toward its centre position (after having been deflected by 
the receiving current) only +5, of an inch, the local cir- 
cuit will be opened, and vice versa any increase in the 
potential sufficient to move the coil the same amount will 
again close the local circuit. By this means the coil is 
moved sometimes considerably in one direction, and 
although by watching it very closely no backward move- 
ment can be detected, the jockey will open the circuit, 
sometimes two or three times, proving that there have 
been corresponding falls in potential. On the axis of the 
** jockey” is a very delicate spring which can be pressed 
down by a small nut so that just sufficient friction is 
maintained on its jockey to enable it to close the local 
circuit firm enough to pass the signals to the local cir- 
cuit. 

Some few changes have been made in the jockey of the 
relay by the superintendents at the terminal cable sta- 
tions—Mr. Dickenson at Canso and Mr. R. Hearn at Rock- 

rt—until at last such perfection bas been arrived at that 

be signals are passed from Canso to New York in such a 
perfect manner that none but an expert could tell that 
there was any cable in the circuit. This is, I believe, the 
longest section of cable on which the Morse system is 
worked and, although repeated efforts have been made to 
attain the same results on a cable only about 100 miles 
longer, the retardation wes so severe that the speed at- 
tained was too low to allow tbis rystem to be adopted. 
Gentlemen, I thank you for the patience with which you 
have listened to me this evening and I regret that time 
will not allow me to touch on several other interesting 
branches of investigation, such as curb sending, the du- 
plex, automatic transmission. etc. But the object of this 
paper will have been attained if you realize that, although 
seldom heard from, there are many patient investigators 
in our remote cable stations and that to their unflagging 
energy is due the fact that we ave now easily able to handle 
a bulk of business that would have staggered us a few 
years ago, and do it with so little delay that a message 
can be sent from New York and delivered in London in 
less time than you can send ove from down town to 
Harlem. 


The following was then read: 


NOTE ON THE SIPHON RECORDER AND OCEAN TELEPHONY. 
BY T. D. LOCKWOOD. 


As some of you are aware, I was present at the time 
and place appointed for our meeting, to hear Mr. Cuttriss 
explain and describe the improvements he has effected in 
the Spice recdrder. 

Although the unfortunate accident which we all deplore 
deprived us of the pleasure of hearing Mr. Cuttriss at that 
time, and myself perhaps for all time, still I congratulate 
myself that my visit to New York has at least given me a 
personal knowledge, which I had never before possessed, of 
that beautiful instrument, the siphon recorder. I have 
obtained a new illustration of the impossibility of obtain- 
ing an accurate knowledge of the construction and opera- 
tion of a delicate piece of electrical apparatus from text- 
books. TI had studied the sipbon recorder in books, but 
found myself ignorant of it when the opportunity of ex- 
amination at length presented itself. 

It was especially yratifying to me to learn that we were 
to hear about an important branch of telegraphy, for I 
think that telegrapby has been of late neglected. 

Though I yield to no man in my admiration for the 
immense recent amplification of the work of electricity, 
or in my appreciation of motors, lighting apparatus and 
heavy currents, I love variety, and have found it some- 
what palling to read and hear as much about them as I 
have had to of late ; for just as the human stomach quails 
at the idea of eating quail more than forty meals in suc- 
cession, so the human mind revolts at the notion of con- 
sidering electrical currents due to an E. M. F. of 600 to 
1,000 voits perpetually. and longs to demi-volt once in a 
while. Therefore I hailed with joy the announcement that 
we were to hear about the siphon recorder. 

I learned that Mr. Cuttriss’ recorder was operated by a 
permanent magnet instead of an electro-magnet. That is 
an advance which appeals strongly to me; and it means, 
as I look at it, a considerable diminution in the amount of 
attendance required. When I consider the number of 
telephones in use now, and reflect what a number of cells 
of battery would have been required had it not been dis- 
covered that permanent magnets could be utilized, and 
that the use of the battery was chiefly to make the mag- 
netism, I cannot but appreciate that this is a material 
advance step. 

Then Jet us look a little further; I understand from the 
text books that on long cables it was found that if the 
siphon end were allowed to touch the paper, the freedom 
of its movements was interfered with, and that it was 
therefore found necessary to oppositely electrify the ink 
and the paper, the former being thus caused to issue and 
to mark the paper in a succession of fine dots. 

If IL understand the instrument of Mr. Cuttriss, it dis- 
penses with this feature, which must have often marred 
the usefulness of the recorder, since on our eastern coast 
the atmosphere is usually rather hygroscopic. I can 
well imagine occasions when all the ability of the 
operators and electricians must have been called into play 
to get the electrifying machine—the ‘‘ mouse-mill,” I be- 
lieve—to workin places and at times when the air was 
surcharged with moisture, and the ‘relative humidity,” 
as the Signal Service calls it, was up in the nineties per 
cent. 

It is interesting to note with Prescott, that while the 
telegraph of the United S‘ates, the Morse, which made its 
proud boast that it was a recorder; and by the way the 
first recorder, has now almost totally been transformed 
into an acoustic or aural tiansient signal, the Cook and 
Wheatstone telegraphic idea, the visual semaphore, has 
evolved into the wonderfully delicate recorder before us. 

I am also desirous of calling the attention of the Institute 
to the fact recorded in a letter of Mr. John Gott, dated 
St. Pierre, Miquelon, March 24, 1887, io the Society of 
Telegraph Engineers, that the siphon recorder was capable 
of transmitting and rcproducing speech telephonically, 
and that Mr. Gott bad actually used it asa telephore, As 
I think this circumstance deserves a wider recognition, I 
wi quote certain portions of the communication. 

Well 
ell, 


Mr. Gott says: ‘*With the object of stimulating in 
which is the most beautiful adaptation of telegraphy ever 


ae ee 


into the means of improving the telephone of Mr. 


It | made, I desire to draw attention to afew simple methods by 


was therefore pivoted, as shown, slightly in advance of ' which any one may satisfy himself of its practicability 
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for no one, having witnessed its performance, can fail to} 


see a great future before it. The recorder of Sir William 
Thomson affords a ready means of speaking, and gives 
out such clear tones as to make the listener at first involun- 
tarily look for the speaker behind the instrument (who may 
be miles away). It suffices to take a tube two inches in 
diameter, and stretch over one end a membrane of parch- 
ment or thin gutta-percha (the latter is less affected by the 
breath, the former becoming somewhat flaccid after a 
time). Tothe centre of the membrane cement a straw, 
and fix the tube in front of the instrument; about six 
inches from the movable coil cement the other end of the 
straw to the coil at the point where the silk fibre is 
usually fixed; this is all that is necessary for both speaking 
mas | receiving. Six or eight cells on the electro-magnets 
suffice. 

‘A pair of these tubes may also be conected in a sim- 
ilar manner with the tongues of the two polarized relays. 
The tube is to be fixed in a convenient ition at right 
angles to the tongue, taking care that the latter is free 
from its ordinary contact points. No battery is required 
for speaking with this arrangement. Ora pair of these 
speaking tubes may be connected with the ordinary arma- 
tures of any instrument or relay, and a current kept on 
the line. 

‘* By these aie means may be demonstrated the 
poomes of spedking over many miles of telegraph line. 

he sound in the tube is not that of a whisper but of a 
voice at a distance; I have spoken through four knots of 
buried cable without sensible diminution of effect.” 

Since writing the foregoing it has been suggested to me 
that I might say a few words on the possibility, or pos- 
sible practicability, of telephonic transmission over long 
submarine cables. 

There is, I think, little to say on this head. You are 
all aware that in telegraphy it has been found possible to 
clear cables of charge by sending after each impulse of 
definite direction a clearing impulse of opposite airection 
by which the static charge of the conductor was neutral- 
ized ane the line cleared for the transmission of a second 
signal. 

Toe first idea regarding the transmission of telephonic 
or voice currents over submarine cables is in favor of its 
practicability; for it may be argued, since the foregoing 
practice aids the transmission of telegraphic signals, and 
since telepbonic currents, as usually transmitted, consist 
of a series of rapid alternations, why have we not here 
just the conditions of success? 

The truth is we have not. For in telephony the changes 
occurring are infinitely too rapid. They cannot serve the 
purpose of clearing the line; they rather serve the purpose 
of blocking the line, for the successive and consecutive 
impulses of opposing direction succeed one another so 
swiftly that they practically neutralize one another. 

Take, for example, the magneto telephone. It is well 
known that the currents generated by this instrument 
when used as a transmitter are alternating, and follow 
one another with extreme rapidity; so that for a long 
time it was thought that they were so infinitesimal as to 
be imineasureable. 

Suppose we have a fine galvanometer, and telephone 
through it. We see no deflection, but not because the cur- 
rept is so small, but because the plus currents succeed the 
minus currents of like potential and strength so fast that 
the needle cannot respond, and therefore does the next 
best thing and stays at zero. 

Let us now consider the battery transmitter and induc- 
tion coil. A moment's consideration will show us that we 
have aclose analogue to the operation of the magneto 
telephone. 

For though it is true that in the battery transmitter the 
action of the diaphragm merely varies the resistance of 
the circuit. and consequently the strength of curreut cor- | 
respondingly, but in inverse ratio, yet itis none the less; 
true that the use of the induction coil develops currents | 
in the secondary circuit and line which are alternating, | 
beirg cansed by the successive rise and fall of current in 
the primary circuit. 

Consequently these currents are subject for long circuits 
of high capacity to the same drawbacks as those of the | 
magneto telephone. We have then at present only one | 
other alternative method, namely. the olen of including 
the battery and transmitter in the main line, and allowing | 
the transmitter to vary a permanent current flowing in the | 
main line, thus dispensing altogether with the coil. But} 
this also is impracticable, because the very small propor- 
tion of variation in the total resistance of such a circuit 
cannot develop fluctuations of sufficient strength to satis- 
fectorily influence a receiving instrument. 

I am therefore convinced that electric telephony—that 
is the transmission and reproduction of the human voice— 
will not, at least in the near future, be possible over long 
cables. Electro-static induction and the retardation and 
prolongation resulting thereform is the reason. 

When I say long cables, I mean, for example, those over 
100 miles long; and it would be difficult and not com- 
mercially successful over much shorter distances. 

My conviction is that those who advertise the operation 
of telephones over Atlantic cables, either do not know | 
what they are talking about ; or, knowing, wilfully make 
misstatements for personal prospective gain. I am very 
sorry that Icannot be present to hear Mr. Cuttriss, and 
the discussion of the subject, but will certainly enjoy 
reading it afterwards. 

Mr. WETZLER: I would be pleased to learn from Mr. 
Curtriss what is his experience in telephoning over cables. 

Mr. CUTTRISS: My experience in trying to telephone 
over cables commenced, I think, the same year, or at any 
rate the year after the telephone was brought out by Prof. 
Bell. I was then at Duxbury. The late Mr. Gower, 
whom I presume most of you know of, came down there | 
with the best telephones made up to that date in order to} 
try to speak over the Duxbury cable. He also brought 
down with him his electric harp, as be termed it, 
which was a series of reeds which 





into the ceble through condensers and also without con- 
densers—intermittent currents. These were from a key. 
Nothing was heard; it was absolute death in the tele- 
phone. Mr. Gower would not believe, nor could we con- 
vince him, that the telephone was properly connected with 
the cable; so to prove it, I connected his telephone in cir- 
cuit with the recordeg, and got the party at the other end 
to send regular telegraphic signals into thecable. By this 
means they must come through the telephone, and on 
their way to earth also pass through the recorder. If the 
signals came we must see them. The uence was 
that every signal came out written perfectly on the re- 
corder, which we all read; ‘but still it was death in the 
telephone—not a symptom ofasound, Still Mr. Gower 
was doubtful, and I did not know what todo. Hedid nut 
like to doubt us, and yet we could see that he was 
doubtful. At last it struck me that I would put a rapid 
rheotome in the circuit with the telephone. Now, if 
there is any current coment over the cable at all, al- 
though it is infinitely weak when it arrives at the receiv- 
ing station, this ape make and break would vary it so 
much as to certainly make it audible in a telephone. The 
next time the signals were transmitted over the cable, the 
make and break being started, the room was filled with 
the sound of the pitch of the note that the make and break 
took, showing thet the cable current was all the time pass- 
ing through the telephone; but its wave was so slow and 
so even that although the diaphragm responded to every- 
one. it was totally beneath the capacity of any human ear 
to take the waves up and hearthem as sound. Of course 
you will all readily understand that not sending more 
than probably 100 signals in the circuit at the time, the 
vibrations coming in waves of that period would not be 
audible, because no ear can take up sound at that rate. 
That has been my experience. We have tried it over our 
cables here in New York for several parties, and we have 
also conducted experiments for Prof. Moses G. Farmer. 
within the last year, over our Rockport cable, to see if we 
could get any sounds in that way. Butin every case it is 
absolute death. The greatest distance through which I 
have heard signals on a telephone has been through about 
75 miles of artificial cable. 

The PsESIDENT: This cable subject is one that is not 
comparatively new to most of us in America, but some- 
what unfamiliar. In America we have made so much 
progress in all the other departments of electrical applica- 
tion that we seem to have left that of cabling to our Euro- 
pean—more particularly cur British—brethren asa sort 
of consolation cup. (Laughter.) And they have certainly 
made remarkable progress in that field, and can in that 
respect and iu that department set us anexample. We 
have with us this evening one or two gentlemen who 
are quite prominently identified with some of these de- 

ttments of work, and there is here one gentleman that, 
if I could induce him, I wou d like very much to address 
the meeting. He is not altogether a stranger in this city, 
and is certainly very well known to every one who has 
had anytking to do with cabling. I refer to Captain 
Trott, of the cable repairing steamer ‘‘ Minia,” which bap- 
pens to be in port at the present time. (Applause.) Cap- 
tain Trott is a very reticent man, but if we could once 
get him started be would give us sucha wealth of infor- 
mation that it would take a good deal of time to digest it. 

Captain TRoTT: The Presidenthas intimated that Captain 
Trott is rather reticent. That is not altogether Captain 
Trott’s fault. We belong to an old telegraph company, 
the oldest Atlantic company. We represent the first 
Atlantic Cable oaareny -- es is the Anglo-Am: rican. I 
am its representative here with you, and as such it is 
hardly open to me to say all that | know on submarine 
telegraphy. The branch of it before you here to night 1s 
not a part of my subject. It belongs to the electrical part 
of it. My special duty is to lay and repair. I was con- 
nected first with the Direct Cable. I was in command of 
the ship on the laying of that cable, and also the French 
cable; but now those gentlemen who were with us then 
are in opposition to us now. We are friends just the 
same, but I hardly think it right that we should give 
them all that we still have when they are fighting usr. 
(Laughbter.) As you will have inferred from the descrip- 
tion of the recorder here to-night, submarine telegraphy is 
rather adry subject, except our branch of it, which is 
very wet sometimes. It weuld take too long to 
go into all the details of our work. They are 
very difficult at times, and at other times we 
consider them tolerably easy. Of course, as you 
know, we have to do the fishing for these things at 
the bottom of the ocean, and we have played our part at 
that. and no matter what the gentiemen present may 
think of that branch of electricity, I am quite sure you 
will all admit they cannot do without it. If we stopped 
the Atlantic cables, some considerable business would 
stop. Therefore you are to some extent depending on the 
telegraph cables, I thank you for the kind notice you 
have taken of me, and I beg you will excuse me from going 
into the matter of the operations, because it would take 
too long. I could not deal with it in such a manner, in 
the short time before us, as to make it anything like in- 
teresting. If any of you choose to come on board ny 
ship, which is in the dry dock at the Erie Basin, we can 
show you some things there that perhaps you would be 
interested in. We have no secrets inthat. We are pre- 

red to show anything that we have there. There has 
oan a great mystery made sometimesof submarine teleg- 
raphy, I think a little too much go, that only certain in- 
dividuals should know anything about it. e look upon 
1t as a thing that is pretty well known to-day, and there- 
fore we have nothing, so far as we are concerned, either 
as a ship or a company, but what we are quite willing the 
world should look at there. (Applause.) 

I, perhaps, might say one word on the question of tele- 
phoning on submarine cables. We did once put a tele- 
phone to the cable, I think 83 miles from sbore, and spoke 
through it and got conversatin back. I think that is the 
utmost which was done. We have had singing through 


could be/| the cable at much greater distance, and they could tell on 


struck by hammers the same as in a_ piano-forte. | shore the songs that were sung on the ship, but there was 
This would vibrate the contact points underneath the| nothing in the shape of conversation, I think, beyond 
reeds and send the same number of vibrations into the| that distance, tomy knowledge. 


line to which the reed was tuned; and it was his desire to 
put that on the cable and have the superintendent, Mr. Gott, 
at St. Pierre, listen at the telephone for any sounds. 
evidently, at that early time, appreciated the fact that 


Mr. 8. 8. WHEELER : How deep can you grapple a cable? 
Captain Trott : 2,600 fathoms is the deepest water that 


He | I have worked in. 


Mr. R. W. Pope: We understood from Mr. Cuttriss 


it would be easier to get an intermittent current over a\ that we were indebted to Mr. Ward for the progress made 


cable than it would be to get speech over it. 
and Mr. Gott reported nothing. 


We listened, | in introducing Morse on the cables. A great proportion 
He tried varying the| of American electricians know something about Morse, 


wer of the currents to the limits to which we allowed | and, of course, they are interested in knowing just what 
im to go, but still Mr. Gott reported that there was noth- | there has been done and what more there is a prospect of 


ing. We then asked Mr. Gott at his ena to send currents 


doing, and I presume that that point will be welcome if 


Mr. Ward could give us re. information upon it. 
, be very 


Ishould, for one to hear from him, 
Mr. G. G. Warp : Mr. Cuttriss has told you as far as we 
have gone. We are working Morse on the cable, 


It was tried on the cable between St. Pierre and Cape 
Cod, but we found we could get no good results from it 
and it was abandoned. Since then nothing has beew done 
on it, and the best results that, have-been obtained are, | 
believe, on this Rockport cable of ours between Causo and 


A MemeBer: Would not Mr. Cuttriss kindly tell us some- 
thing of the vibrator invented by Mr. Pescod that has 
been in use for several years past? 

Mr. CuTTrRiss:In reply to that I would say that I cannot 
say anything about that vibrator. I have never seen it, 
nor have I seen any drawing of the method. I have 
heard that he does it by vibrating the whole coil and 
siphon of a small Thomsen recorder, in which the siphon is 
attached directly to the coil. He vibrates the whole thing so 
that he lifts the siphon a small distance off the surface of the 
poner. That, I believe, is what his invention is. Whether 

has made any other improvement siuce I heard of it | 
do not know. I know that there is a counterclaim 
tetween him and Mr. Dickenson, of Heart’s Content. As 


to who is right in the matter I have no knowledge, and 
consequently I should not want to take ground one wey 
or the other. The method is the same as Mr. Dickenson’s, 


practically, with the exception that Mr. Pescod vibrates 
the whole coil and siphon and Dickenson merely vibrates 
the siphon by poes it with a silk fibre. 

Mr. WarbD: With regard to the Morse I should like to 

say that the relay is the invention of an American genule- 
man. You said that the Britishers were taking the steam 
out of the Americans in the matter of cables; but this 
Allen & Brown relay was invented by a Mr. Brown, 
formerly associated with Mr. Edison in bis automatic sys- 
tem. r. Allen is the financial part of the invention, sir. 
LaMEMt eee) So the Britishers will not take credit for 
t £. 
Mr. WHEELER: I think this question of telephoning 
through cab!es is so important that it ought not be passed 
over lightly, and I would like to ask Mr. Cuitriss to tell 
us something about what can be done to overcome the in- 
duction. Imean, has the effect of a complete metallic 
circuit been tried, and have there been any anti-induction 
devices used, 

Mr. CuTTriss: Until you can change the nature of a 
cable I don’t think there is much hope of doing anything. 
Of course, metallic circuits have been tried. Ido not know 
that you gain anything by them. In fact, if the two cir- 
cuits a for any distance I think that you proba- 
bly would lose by them, for you are getting this whole 
reaction between the two lel wires; that would act 
the same as a condenser, and there I must say that once, 
in talking over this matter with Mr. Edison, he told me 
that he did not believe it would be possible for us to speak 
from tbe corner of Wall streetdown to the Coney Island 
hut through our underground cable for that very reason. 
He said he thought all the current would be neutralized, 
so to speak, or short-circuited probably would be the 
better term, before it got down to Water street. In 
that he was wrong. I have spoken from Wall street 
down to Coney Island very recently, and in 
one case where we had to open our cables to 
search for some trouble, at Flatbush, not half way tu 
Coney Island, I spoke from the office to Flatbush direct 

uite easily ; but found (after concluding my test through 

t part) that when we went over to the other end cf tie 
circuit which was looped tbrough ovr Coney Island hut 
back to New York, so that we spoke through three times 
the circuit. part of which was laid double and parallel, it 
was as much as [ could do to hear the voices. Whether 
that arose from any action between the two cores, or to 
what it was due, I have not been abie to determine, nor 
have I had any opportunity for pursuing experiments in 
that line. Ido not think that with long cables a metallic 
circuit is going to be of any help. Of course a great deal 
depends upon where your circuit is, It you are in a 
straightaway country road, then I should say, as I before 
stated, that I think the straight line is the better; but if 
you are coming over the Brooklyn Bridge, then I should 
say you will do better to use a metallic circuit. Other- 
wise you get nos h at all on account of the induction 
from the other wires passing over the bridge. 

Mr. WHEELER : Are we to understand from that that a 
double wire would overcome the difficulty caused by tbe 
static capacity of the cable, but would bring up a greater 
difficulty, namely, self-induction between the twolimbs of 
the circuit ? 

Mr. CuTTrRiss : Icannot say that I think the double cir- 
cuit is going to overcome the static capacity at all. It cap- 
notdoit. The static capacity is still there. You would 
reduce your static capacity by using the two to about one- 
balf. But at the same time you are doubling the resist- 
ance. Of course, with a telephone that would not aniount 
to much, because it would go through the resistance very 
easily, but I think it would bring somewhat into play this 
effect of short circuiting across—the same as trying to talk 
through two parallel plates of a condenser. Of course this 
is all conjecture on my part, not having bad a chance to 
try it. Il think, if you were working over a good road, 
clear of outside induction, you would gain nothing by 
working in metallic circuit. 

Mr. Pore: If I understand the gentleman correctly the 
capacity of the recorders as now operated is such that it 
does not appear to me that anything is to be gained by 
telephoning over a cable, excepting as a matter of experi- 
ment; that is, unless the telephone system werea great 
deal better than our local service I would much prefer a 
siphon recorder for accuracy in the transmission business. 
(Laughtey ) 2 

Mr. CUTTRISs: On that point probably I could give a 
litue light. The same day that Mr. Guwer came down to 
Duxbury to try his electric harp he stated what a wonder- 
fully beautiful thing this was going to be to speak across 
the ocean. Well, baving that trouble with the mirror be- 

tween ‘*M” and “N,” *P” and “ B” and other letters, 
we rather doubted it, but we thought we would pat the 
thing toa trial. So he went up stairs with one telephone 
and we bad the smartest of our clerks with a telephone 
down at the other end of the circuit. We took up with 
us what was then one of the most beautiful of cable 
messages—a ‘‘stoker.” If a man could make 
anything out of the words of a ‘‘stoker” message 
he co understand almost anything. We told him 
to speak that meses through bis telephone, 
letter by letter, to the clerk down stairs, wbo s' write 


it down, and then the clerk should repeat it back to Mr. 
Gower, who should also correct it from the copy. I think, 
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if my memory serves me right, the message was some- 
thing like aforty word message. The clerk down stairs 
t over eighty errors. It was repeated back to Mr. Gower. 
here were two telephones in the circuit. Mr. Gower was 
listening at one and another gentleman at the other, 
and Mr, Gower corrected, as he supposed, forty of the er- 
rors; but there immediately arose a dispute between Mr. 
Gower and the other gentleman as to what certain letters 
were that were being sent, Now, there were two people 
listening in the same circuit, and yet they could not agree 
as to what one letter was. So longas a telephone will not 
speak more clearly than that, through a room, you can 
imagine what it will be through cable service on a long 


cable. - 

Mr. Pore: That coincides with the early experience I 
had with the teeene 1 was connected with the West- 
ern Union Supply Department, and I had occasion to 
inquire of that department about the shipment of three or 
four carboys of acid to Charleston, South Carolina. I got 
along wit whole business until the man at the other 
end attempted to tell me the name of the schooner by 
which it was shipped. It was a simple name — Mary Jane, 
or something of that kind. But of course there was no 
context to give me a clue as to what the words were. In 
other words, to telephone successfully you must have an 
inkling of the business that is to be tra and 
who the person is who is sending it. I have had 
occasion once in a while to answer the inquiry, Who 
is at the telephone? and before I could succeed in 
making the person understand that my name was Pope 
I would get disgusted and give it up. I presume 
that is one of the names that do not go through a tele- 
phone very well. That is one of the difficulties that I have 
always apprehended in connection with this proposition 
of telephoning commercial messages, and those who were 
most ardent in their advocacy of telephoning for commer- 
cial purposes were those who were not familiar with the 
facility with which a Morse operator can receive either 
proper nouns or cipher messages, or anything of that kind 
—and the same would apply to cable messages. Of course 
most of us understand that the bulk of the business trans- 
micted over the cables is in cipher, and I doubt whether it 
would be possible to carry on the cable business as it is to 
day with the best working telephone line there is in exist- 
ence. That is my opinion of it. 

Mr. F. BENNETT: I understand Mr. Cuttriss to say that 
the diaphragm of the telephone responded to the undula- 
tions of the current but not in rapid enough succession to 
be audible. Now, supposing this diaphragm had a needle 
on it such as there is on the phonograoh, and that the 
cylinder, like that of the phon , were to be rotated at 
a given speed, and the undulations of the a gprs re- 
peated on the tin-foil of the phomceraph. and after the 
message was sent let the cylinder rotated at a more 
rapid pace. Would it not cause the undulations of speech 
to be reproduced so rapidly as to be audible to the human 
ear ? 

Mr. Cutrriss: In reply to this, I would say that it cer- 
tainly would not be heard at theother end. There is no 
reason why the cu:rent controlled by the phonograph 
should be any stronger than one from any other source. 
The electrical harp that I speak of Mr. Gower's using was 
merely a rapidly interrupted circuit, according to any note 
that he struck. The harp contained about two octaves, 
and of course we had any range within those two octaves 
in which to try it, but nosound was got from it at all, and 
in that be used, I think, four cells of Leclanché anda 
powerful induction coil. the current from which was 
strong enough to give youa very disagreeable shock. So you 
can see that if that would not go, there would be no reason 
why anything from a phonograph would. It is exactly as 
Mr. Lockwood says in his paper; the currents are small, 
and go with such infinite rapidity that they are neutralized 
before they get to the other end. They are actually 
swamped, and that is the reason that you cannot get any- 
thing through. The rec-iving currents of course came 
through his instrument, because they came slowly, and 
were powerful enough to deflect his diaphragm. If we 
had a make and break on there it is possible we could have 
opened and broken the circuit from the diaphragm. Still, 
you can see why we could get no audible effect ; for, the 
moment we began to increase our speed sufficiently to 
bring it up to that point, we were sending the currents into 
the cable so rapidly that they were beginning to neutralize 
one another, and before we could get to the audible rate 
they were neutralized, probably before they got twenty 
miles from the station. 

Mc. Bennett: I thiok Mr. Cuttriss did not fully under- 
stand my meaning. We will take for illustration the old 
register that makes the dots and dashes on the paper. Of 
course we understand that that rotates at a given velocity, 
the same as it does in the phonograph. Now, supposing 
the cylinder on the phonograph were revolving the same 
as it does in the siphon recorder, it would cause the undu- 
lations, or the dots and dashes for instance, to make in- 
dentations on the tin-foil, and then by revolving the cyl- 
inder faster it would cause sharper vibrations in the dia- 
phragm and therefore cause it to be more audible. 

Mr. CuTrriss: Certainly, that would beso. But what 
advantage would you have from getting a sound in that 
way if it took you probably half an hour to get sufficient 
signals over the cable to move the diaphragm? That is, if 
it took you half an hour to get sufficient signals over the 
cable to be made audible through the diaphragm, by ro- 
tating the cylinder afterwards rapidly. I do not see what 
gain you would derive, because your signals would have 
to come very slowly to indent the tin-foil at all, and they 
would have to be reverse currents. You cannot send the 
same number of words over a cable per minute by revers- 
als as you can by using what we term a mixed signal. 
The reversal has to be a change to one polarity from an- 
other ; but in a mixed signal, as we term it, the same as in 
the letter ‘**S” where it goes up with the wave, all you 
need is that wave and the length of the wave to show that 
three signals have gone. Therefore, the continuous send- 
ing of reversals through the cable does not increase the 
speed. 

Mr. Pore: I would say before we close that these ques- 
tions that have come up in regard to what can and what 
cannot be done over a cable can be looked at, I presume, 
from two different points, from the experimental point 
and from the commercial point. As matters of experi- 
ment they may be very interesting, but commercially we 
must remember that the cable is a very expensive affair; 
its service is expensive and it is necessary to utilize every 
moment of time. Conesquently any system that is intro- 
duced must be an improvement in speed or an improve- 
ment by reason of doing away with these detentions and 
faults in apparatus which Mr. Cuttriss has brought to our 
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attention in mcr pm the older forms of instruments. 


As I understand it the improvement has been in the con- 
tinuity of the service rather than the speed; that is doing 
away with detentions caused by repeating back signals 
and also by failures of the apparatus. 
: —_—_—_ o oe @ or oe - 
Distance Traveled by Storage Battery Cars. 


To the Editor of The Electrical World : 

Sik: On page 270 of THe ELectricaL Wor LD, of Nov. 
19, under the heading ‘‘ The New Reckenzaun Car in Phil- 
adelphia,” I find some interesting data given concerning 
the said car. 

Mr. Wharton expresses himself as desirous of knowing 
whether the record cited has ever been equaled by any 
other storage battery car, and the final comment of the 
paragraph—which, I take it, is editorial—would leave the 
reader to infer that we have ‘here something phenomenal. 

I would like to disabuse the minds of Mr. Wharton and 
of your readers on the subject by stating that I know of a 
car that performed the wonderful feat referred to, several 
months ago. This car is equipped according to the Julier 


system and is now being experimented with on the Fourth 


and Madison avenue lines in New York city. During the 
month of August several rans were made with this car, 


under my directions, on the up-town tracks where grades 
and curves are in abundance, one of the grades being of 
over five and a half per cent., with several between three 
and four per cent. Arun of 40 miles was easily made 
with one charge, and this without discharging the batteries 


below the usual limit of 1.85 volt per cell. 


The car is equipped with two Julien motors and carries 


120 type ‘‘ B” Julien cells, weighing in all about 4,100 Ibs. 


Owing to a rather liberal use of iron in the frame work of 


the car it has the somewhat excessive weight of about 


seven tons. Yet it easily developed a speed of twelve 
miles per hour, and could be stopped and started with ease 
on the steepest grade even when another car—one of those 
used on Madison avenue—was attached to and drawn by 


it. 
In our experiments care was always taken to stop when 


the car ahead stopped to take on or let off passengers, so 


that the extra energy required in starting might be taken 
into account, 
taken during the runs, and the results, when calculated, 
showed that each car-mile run by this heavy car required 


an expenditure of electrical energy of only a trifle over 


eight-tentbs of an electrical horse-power hour. 


To sum up then, the Julien car was heavier, and the 


batteries lighter, than in the case cited by Mr. Wharton, 


while the runs were made over a bona fide road as in 
regular practical running, thus leaving no doubt regarding 


the distance traveled over. 
It did not occur to me to publish these results as Mr. 


Wharton hos his, because I did not feel well enough satisfied 
with them; and I felt that we could improve upon them 
It may be that, possibly, I was too severe 
and exacting, and that my own standards of perfection 
are a trifle high. But yet I was far from reaching too 


considerably. 


high. 
I may say that I have since satisfied myself that we can 


materially improve upon the results we have already at- 
tained. M. Julien has been operating ten electric cars in 
Brussels since April, and replaces sixteen horse cars that 
required 160 horses. He does not any longer consider it 


anything wonderful or phenomenal to run 40 miles with 
96 of these same type B cells. 


power in cases of emergency. 


In conclusion I would state that the above statements are 
not intended in any spirit of rivalry, but more by way of 
counter-acting the dangerous idea that the end of perfec- 
tion has already been attained. Enthusiasm is healthful 


and gives vigor to enterprise, but at the same time it may 
lead one to become too much elated over partial success, 
and in this way it may retard, instead of foster progress. 


As a friend of and firm believer in the future of storage 
battery traction for street cars, I personally prefer to be 
discreet rather than too valiant, so as to leave as little 
occasion as possible for the desperate sorties of thcse who 
pin their faith with almost fanatic zeal to the cause of 


electrical traction by overhead or underground conductors. 
eset C. O. MaILrovx, 
Consulting Electrician to the Julien Electric Co. 


ee ee 
Another Bad Wire Joint. 


To the Editor of The Electrical World: 

Sir: In looking over your issues of Nov. 5 and 19, I have 
noticed with interest the articles on bad wire joints, and I 
take pleasure in sending to you still another ‘‘ wonderful 
wire joint.” The one I send you is the exact reproduc- 
tion of one which is now in use in a plant Of arc lights 
now in operation in this city. The joint is situated just 
below my window, where I can see it every day, although 
it is now covered and insulated. Still, when it rains I 
can see steam coming from the joint, which is a sure 
proof of heating. Now, I think that bad joints are bad 
enough on telegraph lines, but when it comes to arc light 
circuits I think it ought to be investigated and stopped. 

New York. E. C. M. 


The joint sent us by our correspondent is similar to 
that shown in our issue of Nov. 19.—Eps. E, W. 





Careful measurements were constantly 


Each car takes two charges 
per day, and runs about 35 miles with each charge, and 
this ulways leaves a liberal margin for more miles or more 
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Everybody in New York knows Kiernan’s News Agency, and ex- 
State Senator Kiernan, its head and front, and hence great inter- 
est is taken in the differences that have ariseu betwe2n Mr. Kier- 
nan and his business partner, Mr. W. P. Sullivan. The two gen- 
tlemen do not pull together, and the political ambitions of the 
former, though helpful in some ways, have been harmful finan- 
cially. Mr. Kiernan has assigned his interest to Mr. Gleason, late 
Mayor of Long Island City, and this Mr. Sullivan kicks against. 
The dispute is a live topic in Wall street, and has still to be set- 
tled. 

Another matter of great interest in Wall street bas been the de- 
cision against Mr. E. W. Todd, the proprietor of tbe bucket shop 
in Broad street. The Stock Exchange is regarded as being back 
of the attack, and the result is, therefore, of great significance. 

Mr. W. D..Wiman, the son of Mr. Erastus Wiman, bas become 
the general manager of the Telemeter Company, The factory of 
the company has been moved to Peabody, Mass., where, with ex- 
tensive works, the output can be largely increased. The use of 
the telemeter instruments is steadily growing. The Gansevoort 
Freezing and Cold Storage Compapy’s place, now being erected 
near the new market which the city is building, will, when 
finished, have the most extensive and perfect system known of 
this form of electrical apparatus, to indicate and record tempera- 
ture. 

Within the last two weeks a large quantity of coiled wire belt- 
ing has been sold to the Edison Machine Works at Schenectady, 
the Electrical Accumulator Company of New York, the Advance 
Electric Company of St. Louis, atd the New England Weston 
Company. 

Chas. A. Schieren & Company, 78 Cliff street, report sales of 
leather link belting to the Wilmington, Del., City Electric Light 
Company, and the American Illuminating Company of Hornells- 
ville, N. Y. 

Much interest is at all times manifested by the various incan- 
descent companies and their representatives in the subject of the 
proper diffusion of light—bow to lessen the glare without losing 
in effectiveness. Some very happy results in this line bave been 
reached by the Phoenix Glass Company, of Water Cure, Beaver 
County, Pa. This company has exhibition sales rooms at Pitts- 
burgh and at 729 Broadway, this city, both under the general 
management of Mr. A. H. Patterson, and it brings to notice the 
fruit of its years of experiment on glassware for lighting purposes. 
It exhibits cut and etched shades and bulbs of all kinds, in Vene- 
tian, snowflake, mottled, fine etched, pearl, satin, gold, opales- 
cent, twist, etc. The latest fad isthemelon shape. These various 
rich designs are made in rose, blue, ruby, peacock, amber, canary, 
orange and other hues, and some are decorated with hand paint- 
ings. They are also made to harmonize with particular rooms and 
surroundings. The demand for these goods comes from all parts 
of the world, and grows weekly. Mr. Joseph Webb, of Stour- 
bridge, England, a member of a noted family of glass workers, is 
in charge of this department under the supervision of the presi- 
dent, Mr. A. Howard, who consults with Mr. Patterson as to the 
new departures at any time necessary in shapes, colors and 
other details. The compsny has in time found it necessary to 
quadruple its manufacturing facilities, and claims to have the 
largest and most complete departments of this special character 
in the world. It is interesting to note tbat the company uses nat~ 
ural gas under its furnaces, of which it bas three, with 20 or 
more pots in each furnace. The use of the gas improves the qual 
ity of the glass. The company proposes to add the old Doyie glass 
factory to its works, to keep up with the demand. In the arc 
light line the call is no less active than in the incandescent, and 
some of the shapes made to go-in front of arc lights, such as hats, 
druggists’ mortars, etc., are very novel and effective. Shipments 
are made dire:t from the works, if needful, or from the New York 
stock. 

The New York Sun says: 

** A new device for protecting the cables of the electrical sub- 
way has been invented by Gen. W. W. Averell, U.S. A., and 
will be tried on Spring and Green streets. Spring street has 
already been opened from Broadway to Green for the purpose. 
A boxing of hardened wood has been laid in the trench, and 
eighteen 2}¢-inch iron tubes will be couveyed through it to carry 
the cables. The box will then be filled in with Trinidad asphalt 
melted up with sand. The mixture will be poured in hot, and worked 
in between the pipes, entirely separating them and making a solid 
stone-like mass, General Averell thinks it will withstand age, 
moistfire and corrosion better than any of the preparations tried 
in different pat ts of the city. Most of the work throughout the 
city is similar in method to this new device, but substitutes 
cement for asphaltic concrete.” 

Mr. Latimer E. Jones, the young man who is wanted here to 
answer several! indictments charging him with forgery in having 
obtained money from ncte brokers on forged paper, is just now 
confined ip the Orange County Jail at Gioshen, N. Y. He was 
arrested Saturday week for grand larceny. From the complaint 
against himit appears that some time last spring he bought a lot 
of horses on credit and sold them in New York for cash at prices 
much lower than their actual value. He never, it is charged, paid 
the purchase money. Jones relied on his father, Mr. Elijah 
Jones, of Brooklyn, to help him out of bis troubles, but that gen- 
tleman has refused to give him assistance. The bench warrant 
issued for Jones’ arrest by Judge Cowing will now, probably, not 
be served until this hurse transaction is disposed of. Then he wil 
be rearrested. Mr. Jones bas been prominently connected with a 
number of enterprises, one of them being the Ball Electric Light 
Company, of which he was an officer. [ learn, however, that his 
troubles in no way affect the stability of the concern. 

The P. & B. paint of the Standard Paint Company (to be seen at 
the Electrical Exbibition)appears to recommend itself very strongly 
in electrical circles. I understand that thecompany has arranged 
with one of the largest insulated wire manufacturers for the use 
of its electrical compounds exclusively in connection with cotton 
braiding, so saturating the insulation that water, acids, etc., can- 
not penetrate it, while the electrical properties of the wire are 
improved. The paint has been adopted by the Edison Wiring 
Company, by the telephone people, by the Brooklyn Bridge author 
ities and by pumeroys others, for painting joints, etc., making 











them impervious to moisture and especially—a good point along 
this coast—to salt sea air. 

The case of Elliott W. Todd, for maintaining a gambling house 
under the name of the New York Stock Company, in Broad 
street, was begun last week in the Court of General Sessions be- 
fore Judge Cowing. The case is known as the bucket-shop case. 
The candidates for the jury exhibited in several instances a la- 
mentable ignorance of Wall street matters. Some experts were 
found, however. Evidence was taken to substantiate the charge 
that Todd’s place was a ‘* bucket shop,” I noce the decision above. 

Complaint was made in an article in the New York Times of 
Nov. 20 of bad service with the electric lights in certain parts of 
the city. If the reports be true, there is no reason why the faults 
should not be attended to and remedied. 

Mrs. Rebecca Friedlander, living at the Oriental Hotel, at 
Broadway and Thirty-ninth street, sent an important letter last 
Saturday to her lawyer by Manhattan District Telegraph messen- 
ger. The letter was not delivered, and when Mrs. Friedlander 
sent to the office to inquire about it she was shown the messenger’s 
ticket, which was receipted. The boy—Duncan Cameron, 14 
years old—was sent for, and he acknowledged that he had not de- 
livered the letter, but had torn it up, and hidden the fragments in 
the flooring of a stable adjoining the office. The fragments of the 
letter were found there. Cameron was thereupon arrested, and 
Justice Duffy beld bim for examination. 

At Clarendon Hall, on Noy. 19, subway employés held a meet- 


‘ ing to protest against Gen. Newton’s order revoking permits to 


open streets by Dec. i. It is claimed that the suspension of the 
work now carried on by the subway company, the Standard Gas 
Company and others will throw from 7,000 to 10,000 men out of 
employment at least a month earlier than is necessary. 


W. T. H. 
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Mr. W. J. Morrison, special northern agent of the American 
Electric Manufacturing Company, was in Boston for a few days 
stay last week. 

The Stellar Electric Company,of Boston, has been incorporated. 
Capital, $5,000. Mr. Frank T. Benner is the President, and Mr. 
Samuel K. Bayley, treasurer. 

The Armington & Sims Engine Company will move into its 
new works at Providence, R. 1., today. It is authenticaliy re- 
ported that during the months of August, September and October 
the engines produced by the company named averaged 80 h. p. per 
day. 

The Nashua (Mass.) Iron and Steel Company is having quite a 
run on electric ligbt shafting, besides making a large amount 
of plain shafting. 

At Lynn, Mass., on the evening of November 16, the Board of 
Aldermen passed favcrably upon the petition of the Thomson- 
Houston Electric Company to run an electric railway (surface 
road) on Centre street. 

The New England Wiring and Construction Company, of Bos- 
ton, reports activity in all its business departments. Its ‘**‘ Regula- 
tor” oil cup is finding a ready sale among electric light plants. 
The wiring and construction force of the company is kept busy. 
The orders now being finished are : The electric (arc) light plant 
at Lewiston, Maine ; and an increase in the arc light plant at 
Nashua, N. H. 

Recent advices from the town of Hyde Park, Mass., report that 
the $10,000 tendered by the American Electric Manufacturing 
Company for the faithful performance of its contract for street 
lighting has been accepted by the advisory committee of that 
town, and the contract has been signed by a majority of the 
selectmen. By the terms of the contract the lights, seventy-five in 
number, are to be in position on or before Jan. 1, 1888. 8. C. 
Putnam, David Perkins, G. L. Stocking, B. C. Vose, F. W. 
Tewksbury, J. H. Tuckerman and J. D. McAvoy were appointed 
a committee to decide upon the location of the lights in the severa, 
sections of the town. 

The Gas Commissioners of the State of Massachusetts gave a 
hearing last week upon the petition of the Lawrence, Mass., Gas 
Company asking authority to engage in the electric light business 
(both light and power) in the city named. The commissioners 
issued the following: ‘ Ordered, that said company is hereby 
authorized to engage in said business in the city of Lawrence, and 
that said company, within six months from this date, procure a 
plant erected and equipped for generating electricity for light and 
power, with a minimum capacity of 90 arc lights of nominally 
2,000 candle-power each.” 

During the past month the Mather Electric Company has been 
installing a good many plants, which speak volumes as to the 
push and enterprise of that concern. Among the more recent 
installations made are the following: The F. P. Blair apartment 
house, St. Paul, Mion., 500 lights; Cutting & Bishop, Worces- 
ser, Mass., 75 lights; Health Underwear Company. Poquonock, 
Conn., 150 lights: Bridgeport Brass and Copper Company, 
Bridgeport, Conn., 150 lights; Lowenstein & Brothers, Memphis, 
Tenn., 100 lights: Chambers Brothers, Truro, N. S., 300 lights; 
Ingraham Clock Company, Bristol, Conn., 500 lights. 

At a meeting of the Boston, Mass., Board of Aldermen re- 
cently, there was a petition received from the Franklin Electric 
Light Company requesting permission to lay subways and carry 
the wires over the streets and avenues of the city, aud offering to 
furnish sufficient space for the accommodation of the wires of the 
city at one-half the rates charged by other electric light compa- 
nies, with the proviso that the Franklin company receive a fair 
proportion of the business of lighting the city by electricity at the 
rate of 35 cents per light per night. Referred to the committee 
on electric wires. 

In conversation with officers of the long established electric 
light companies of Boston, I find that a feeling of indifference ex- 
ists regarding the petition of the Franklin Company. Several 
electrical gentlemen intimated that no new electric light franchises 
would be granted during the run of the city’s present contract 
with the Boston Electric Light Company. 

Messrs. Pevey Brothers, manufacturers of zincs of all sbapes 
for batteries, at Lowell, Mass., have the foundation laid for a 
three-story building, 40 x 110, to be used for a storehouse, and 





it also contains a scaxtaoala office and pattern F room. The addi- 
tion will give them needed room in other departments. 

Mr. A. L, Wright, of Lowell, Mass., manufacturer of engine 
lathes, has added a number of special machines to his plant which 
add largely to its efficiency. “The thirty men employed are all 
busy. 

The Boston Evening Herald, Nov. 16, in referring to the stock 
of the American Bell Telephone Company, said : 

Bell telephone sold at 228@224, against a close at 225% last 
vight. It is now said that a large short interest covered yester- 
day, and therefore the sharp rise. It covered, the story goes, be- 
cause of a decision by the United States Supreme Court in a cer- 
tain driven well case, which was thought to involve the same ques- 
tion as the telephone case, and to foreshadow a decision favor- 
able to the Bell Company. Buta Washington dispatch says the 
Supreme Court holds in the driven well case that the invention 
was used by others more than two years before application for a 
patent was made, and that the patent is invalid. The decree in 
favor of the infringer is sustained, all of which makes a — 
tion which requires elucidation. 


The Boston Evening Transcript of November 15 speaks out as 
follows on the subject alluded to by the Boston Herald: There 
seems to be a general impression that the American Be.l Tele- 
phone Company is to win the various cases at issue, and, as is 
well known from experience, it takes but a very small demand 
for the stock, under such circumstances, to cause a brisk upward 
movement. An order to buy 100 shares of Bell Telephone is 
pretty certain to put the price up dive points anyway, and more if 
there is an idea that somebody has a “point” about the suits. The 
general idea on the street today was that certain individuals 
must bave inside information upon which they were buying the 
stock. How inside information in the sense of any indication as 
to how the decisions are to be rendered is possible, from the 
nature of the case, is difficult to see, but it is none the less true 
that the more the Bell Company’s position is studied the firmer 
does it appear. Parties may get enthusiastic over the prospect 
that everythiug will be well, but we very much doubt if there is 
any such thing as ‘‘ inside information” or ‘‘ points,” so far as 
the decision is concerned. Bell Telephone has been known to 
drop fully ten points on sales of a bundred shares, and is it not 
strange in the present temper of feeling and the condition of the 
market that gcod buying orders should result in a material mark- 
ing up of the price of the stock. 

While on telephone subjects I clip and present to notice 
the following interesting sketch on the Drawbaugh telephone, 
published in the Boston Sunday Herald (Nov. 20) : 

The Drawbaugh telephone syndicate offers for sale, through 
lfessrs. Lockwood & Crosman, of New York, ‘“‘a limited number 
of shares of its treasury stock, the proceeds to be used for the re- 
quirements of its business.” A circular accompanying the offer 
contains some interesting points. It says the syndicate isa New 
York corporation, organized March 9, 1885, with a capital of 
$3.000,000, in 3,000 shares of $1,000 each, which was changed 
to $3,200,000 capital in 32,000 shares of $100 each Nov. 9, 1887. 
The great case of Bell vs. the People’s Company is re- 
ferred to and the circular says: “If the Supreme Court 
decides that Daniel Drawbaugh was the first inventor of 
the electric speaking telephone, the assets of the syndicate 
would become of immense value. If the Supreme 
Court decides against Drawbaugh on the magento telephone, but 
in bis favor on the carbon telephone, the assets would still be of 
very great value, as the possession of the controlling patent for 
the carbon transmitter would control the telephone business of 
the country as at present conducted. The assets of the Draw- 
baugh telephone syndicate are: Seven-tenths of all royalties for 
the right to use, and to license others to uge, all the inventions 
now owned or controlled, or which may hereafter be owned or 
controlled, by the People’s Telephone Company (which includes 
the telephone inventions of Daniel Drawbaugh, Frank A. Klemm 
and A. G. Tisdel).” The assets are enumerated and the circular 
further says the treasury stock is offered for sale, ‘‘ In anticipa- 
tion of a favorable decision by the United States Supreme Court, 
and in view of the fact that all stock now owned by individuals 
is reserved from sale.” 


A special dispatch from Bridgeport, Conn., under date of Nov. 
14, reads as follows: One of our leading army engineers, Major 
King, at Willets Point, bas brought before the engineers’ classes 
of late an experiment of a startiing nature. Wonderful results 
are promised. It is a mcnster magnet made of two Rodman 
guns, which are connected at the breech. Around them is wound 
about twenty miles of submarine cable. The cable is 
some that has been used in the torpedo service. It is wound 
and fastened in a substantial manner, making a powerful 
electro-magnet when electricity is applied, that shows 
strange results. For instance, a bar of railroad iron 30 
feet long, if placed in the open canron’s mouth, cannot be drawn 
out by all the many men that can grasp it. Another instance of 
the strength of this big magnet was illustrated Saturday with a 
350-pound cannon ball, The stot was placed in the mouth of one 
of the cannons the negative side of the magnet. On reversing 
the electric current it fell from its position, but was attracted to 
the opposite cannon and clung to its side. The positive current 
was then reversed alternately with the negative, and the heavy 
cannon ball played between the two cannons like a tack between the 
poles of a toy magnet. Before many days there will be a public 
exbibition of this remarkably attractive magnet. 

The Boston Daily Globe of Nov. 17 ¢ontained the following 
account of a successful trial of a new electric signal on the Boston 
& Maine Railroad the day before: A large party ot railroad men, 
electricians and practical mechanics left the Boston & Maine 
depot on a special train yesterday to test a system of train signals 
with which the Acme Railway Appliance Company, a corpora- 
tion baving patent rights to several valuable and original railway 
improvements, has been equipping the rolling stock of that road. 
The train, made up of three cars and a locomotive, all supplied 
with the new apparatus, left at 4:15 for Salem. The main ob- 
ject of this system is to do away with the present 
bell rope, which all practical railroad men believe to be 
unreliable, abd therefore if not the cause yet not 
a safeguard against accidents. It was the opinion of the many 
mechanical and electrical experts who were on the train yester- 
day that this system would accomplish this object, for by its 
operation it proved that reliable communication can be had, under 


ony. siacmmctenges, between tha shaban and ae uae 
the train. The system is equally available on long or shert 
trains, freight or passenger, and enables the conductor, by the 
simple pressing of a button, which rings a bell in the locomotive 
cab, to notify the engineer on the instant if he wishes the train 
started or stopped, the speed slackened or increased, or if the train 
breaks apart, as is too often the case, the engineer is immediately 
notified of the fact by the continuous ringing of the electric tell 
in the cab, caused by the automatic action of the mechanism 
which controls the system, and this being inclosed in a hard 
rubber case is not affected by rain, snow, frost or dust. Another 
thing which especially pleases the railroad men is that this system 
costs comparatively nothing to maintain. The power is supplied 
either from batteries or a dynamo, but the Acme Company, being 
entitled to the exclusive right to generate electric power by the 
use of any kind of dynamo operated by steam from the loco- 
motive, to an open circuit train signal, intends to use the dynamo 
to generate its power, but when equipping the Boston & 
Maine road they used batteries at the request of the 
officials of that road. The system was severely tested yesterday 
and brought forth the beartiest approbation of the large party of 
gentlemen who had been invited to witness the test. The signals 
were given from all parts of the train under all possible circum- 

stances, by the conductor, and the engineer acknowledged the re- 
ceipt of the signals by blowing the engine whistle. The party re- 
turned to Boston at 7 o’clock and Messrs. Hanlon Brothers, the 
inventors of the system, received many compliments from men, 
whose opinions count much, upun the efficiency of their produc- 
tion. : 

The system will now be submitted to the railroad commission- 
ers and it is hoped will induce them to take such action as will re- 
sult in the doing away of the present dangerous bell rope. 

The Boston Electric Club held its regular monthly meeting at 
its headquarters, No. 66 Boylstcn street on Thursday evening, 
Nov. 17. 


Instead of the customary routine of business Prof. Charles R. 
Cross, of the Massachusetts Institute of Technology, gave an in- 
teresting and instructive lecture, the subject of which was *‘ The 
Acoustic Principles Underlying the Art of Telephony.” 
The lecture was illustrated by numerous experiments, 
and the arguments were intelligently and comprehen- 
sively presented. During the progress of the lecture 
Prof. Cross clearly demonstrated how the differences 
mm sounds are caused by different forms of vibration. Some of 
the interesting experiments made by Professor Cross were on 
wooden (or orgab) pipes, resonators, a piano-forte spiral wire 
strung across a hollow box, a series of tuning forks, and a variety 
of other apparatus and appliances capable of producing sonnds. 
The large audience listened attentively throughout the lecture, 
frequently evincing approval by an outburst of applause. At the 
conclusion of the address, the president of the club made a few 
remarks <f a complimentary nature to the able lecturer, and con- 
gratulated the members of the Boston Electric Club on having 
Professor Cross as one of its honorary members. This lecture is 
the first of the series to be given at the club rooms during the 
winter. 


On Saturday afternoon at 5 o’clock, Nov. 19, about fifty mem 
bers of the Boston Electric Club sat down toa splendid collation 
in the club’s reception room. Caterer Cook had loaded the long 
tables with the best of everything the market afforded. Instead 
of wines or liquors of any kind, excellent coffee wasserved. After 
the eatables were parteken of, President Ridlon notified the gen- 
tlemen present that he had appointed Mr. P. H. Alexander toast 
master for the occasion, and that as many of the members, as 
time would admit of, would be called upon to express views re- 
garding the condition, advancement and prospects of the Boston 
Electric Club. : 

Mr. P. H. Alexander “‘ covered himself with glory,” so to speak, 
in the intelligent and pleasant manner in which he gave out toasts 
to the various electrical interests, and in his choice from among 
the gentlemen present for responses thereto. THe ELECTRICAL 
Worx, I may say here, appreciates the compliment extended to 
it so gracefully by the toastmaster, and the expressions of good 
will toward the paper uttered by several of the leading members 
of the club. As these notes bave so often exemplified, it sincerely 
wishes the Boston Electric Club a prosperous future. 

With regard to a recent accident at Newport, R.L, a special 
dispatch says: A committee, consisting of Professor Monroe and 
Lieutenants Murdock and Roliser, has been appointed to investi- 
gate the cause of the torpedo explosion of Thursday, in which two 
men were injured; and they are now at work. The torpedo which 
exploded was not one which men were trying to fire. That had 
been submerged, and the men in the bow had given the signal to 
Lieutenant Holman, who was in charge of the boat, to turn on 
the battery. He did so, but the sunken torpedo failed to explode, 
while another, which was at the end of the spar on the other side 
of the launch, went off, with the result already known. The 
Board thinks that the current, instead of passing through the im- 
mersed torpedo, crossed the bow of the lauach on the composition 
metal brace, and in some way came ia contact with the wires of 
the other torpedo, though they fail to understand how the current 
made ground. They are experimenting with a view to discover 
the manner in which this occurred. The sunken torpedo was 
found to be wet inside, which would account for its not exploding. 
If the exploding torpedo launch had been a service one instead of 
a practice launch, it would have been blown to atoms, and all the 
men in the boat would bave met with a horrible death. The in- 
jured men are doing well. 

The Plume & Atwood Co., Waterbury, report a successful year 
in all their departmeuts and their force of men is above the aver- 
age. They manufacture a standard line of sheet aud roll brass 
and wire, together with an assortment of brass specialties for 
various purposes. 

The Scovill Manufacturing Co., Waterbury, now employ 
about 900 hands, and report a good demand for their goods. 

The Gas Commissioners gave a hearing recently to the gas com- 
panies of Clinton, Chelsea and New Bedford. In the latter place 
it is desired to purchase the existing arc light plant. The other 
places ask for authority to operate plants of their own. The 
Chelsea company also desires the right to operate electric lights 
in Revere. Attempts have been made to convince the Gas Com- 
missioners that coke and coke screevings were useless as fuel for 
steam plants. However, testimony regarding the plants of ga* 
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companies at Charlestown, Brookline, Burlington, Vt., and 
Schenectady, N. Y., went to show that by the use of the Jarvis 
furnace in those places mentioned, excellent results were obtained 
by using these fuels (coke and coke screenings) wet. Tie cost to 
gas companies, as these are toa great extent useless for ary other 
purposes, is extremely small. 

The Waterhouse system made its first appearance in the electric 
light arena last yesr. The first year ended Oct. 1 and the Water- 
house Electric and Manufacturing Company had at that time 
1,000 are lights burning. The company’s factory is at Hartford, 
Conn., where they are now very busy with orders. Among the 
recent ones are: 


Arc lights 
Waterhouse Electric Company, 22 Baltimore...........-..+- 
Newark Schuyler Electric Li it Com: , Newark, N. J. 100 
Slater Cotton Company, Pawtucket, R. 1[.... ......-.+--0-0+ 30 
= Jenckes Manufacturing Company, Pawtucket, We eo eesi 83 
W. C. ow bow Forncrepmetg Ue veNCesCEdek eiesvebectoeseers = 
Payne, NN SSS SF 5 BOER BL CCH Shea N es ES FEES 
PE As Vb pak efi hs BAA iehan Ore) Mandira ge voners 30 


"ake Wetec Ce eo increase in their 
facilities and show a great development of business. 

The Boston Herald of Monday evening , Nov. 7, had the follow- 
ing, from Lynn: 

The report of the Erie Telegraph and Telephone Company 
given below is the most favorable ever presented. The gross earn- 
ings show an increase for the six months ending with Sept. 30, 
1887, over 1885, of $35,825, an increase of expenses of $23,646, 
an increase of net earnings of $12,179. During this period 577 
new subscribers have been added and the cost paid from the 
earnings of the company, leaving net above all disbursements 
$80,521, or at the rate of 33; per cent. on the issued capital. 
Should the company cease adding new subscribers, or have a fund 
for construction purposes, it would earn upon its capital more 
than $200,000 annually, or over 4 per cent. The -ompany has 
an undivided surplus of $86,000, and an extra dividend, in addi- 
tion to 3 per cent., may be declared next year. The exhibit for 
the quarter and half year to Sept. 30 is appended: 














mber, 1887. 1886. Increase. 
SAVORS oo eos vec bc vat $52,082.74 $46,107.13 $5,975.61 
TN oes e anni 32,076.46 29,803.81 2,272.55 
BOR FSE PEER $20,006.28 $16,303 32 a 
Construction .... ........ 3,818.86 8,186.23 662.63 
ge Reet $16,157.42 $13,117.09 $3,040.33 
Subscribers added........ 205 131 74 
Since April 1. 
MOTE 0 5 inks icici g $800,210.05 $224,385.20 35,824.85 
MERI. oo nbc nce oancoie 198,682.61 175,036.42 23,646.19 
WOO ss do oec cet vkes shan ede my 44 $89,348.78 $12,178.66 
Construction. ...........+. Ll, 14,256.62 6,749.40 
MOEN. 6c viccascescs $80,521.42 $75,092.16 $5,429.26 
anabee added.. 577 354 223 
Total number connected 
OSA. hae oie 10,299 9,278 1,021 


At the works of the Woodward Underground Telepbone and 
Telegraph Company, on Boston street, work is progressing 
rapidly. There is no doubt that underground trunk lines for the 
telegraph and telephone wires will soon be an established fact. 
The works are now turning out from one-half to two miles of 20- 
conductor cable per day, complete and iu readiness for laying. 
There is also made at the works each day from three to four tons 
of the patent insulating compound in which the wire cables are 
laid in the ground. The genera] manager states that there are 
several miles of ‘‘ housing”—a wooden box in which the cables 
are laid—completed and ready for delivery on the line of the 
works when the Salem line is commenced upon. The first ground 
was broken on Friday last for the central station connections. 
There will be 120 wires or conductors leaving the central station 
at East Saugus, 60 of which will go direct to Salem, and 60 will 
run to Boston by way of Saugus, Cliftondale, Malden and 
Chelsea. The *‘ Salem line” will include Lynn, Peabody, Salem 
and Beverly, and it is believed that nothing will occur to interfere 
with the success of the new enterprise, in which such a general 
interest is manifested throughout the country, the people think- 
ing the time has fully arrived to place wires under ground. 
General Manager Woodward is entirely satisfied with the support 
which he is receiving from some of the best and most substantial 
business men of Lynn and Boston and he is confident of complete 

uccess. Wa 





PHILADELPHIA NOTES, 


PHILADELPHIA, Pa., Nov. 21, 1887. 
The Edison Electric Light Company will shortly commence the 
work of tearing down the five dwellings on the south side of San- 
som street, west of Ninth, preparatory to the erection of a sub- 
stantial six-story building for the uses of the company. The lot 
is 70 by 100 feet in dimensions, and the new building will en- 
tirely cover it, and be very solidly built of brick. The following 
are the uses to which the different floors of the new building will 
be put as furnished at the officeof the company: In the basement 
will be located eighteen engines, with a combined horse-power of 
8600. The first floor will contain thirty-six dynamos; the second 
story wil] be the ash floor; on the third story will be placed the 
boilers; the fourth floor will be used as a deposit for coal, and in 
the fifth floor will be placed the offices. It is expected to have 
the building ready for occupancy early in the spring. The Edi- 
son company are very actively engaged in laying their under- 
ground wires, and it is a hard matter to find a street in the cen- 
tral portion of the city which is not torn up for that purpose. 
They are putting down two iron pipes, containing several con- 
ductors, and filling them with pitch. 
They are for central station work only, and when finished will 
form one of the most complete and perfect systems in existence. 
The effects of the recent Baltimore & Ohio telegraph deal are 
beginning to be felt by the employés, and it is said that all but 
about a dozen of the main office operators have received notice 
that their services will not be required after December Ist. The 
Western Union are also reducing their force of operators, and 
within the past month or two a large number have been laid off. 
Many of those who have suffered have sought other fields, which 
offer greater permanency. The full Law Committee of City Coun- 
cils have agreed to a report instructing the city solicitor to pro- 
ceed at once to collect the $50,000 bond given by the Baltimore & 





Ohio Telegraph Company asa guarantee against the consolida-! 


tion or sale of their lines, and it is probable that the city’s law. 


department will act in the matter without delay. 

The sub-committee of the Councils’ Committee on Electric 
Lighting, which has under consideration the ordinance granting 
the Keystone Light and Power Company the privilege of placing 
electric wires and cables under ground in certain streets in this 
city, met last Wednesday in Select Council Chamber. The com- 
mittee members thought that the schedule of streets through 
which the company wisbed to lay its conduits was too extensive 
and favored its being cut down. There was consi‘erable discus- 
sion on the subject of conduits and torn-up street, after which 


Mr. Graham moved that the parties interested should meet the 
. | sub-committee, probably some day next week, in the office of the Mi 
Chief of the Electrical Department and go over the list together 


and decide how it can be cut down. 
The biil of the Edison Electric Light Company, asking for simi- 


lar privileges, was to have come’ under the consideration of the 
committee, but the representatives of that company were not 


present and the matter was laid over. This action of the sub. 


committee left nothing for the general committee to do on the 


ordinance. Mr. Wagner gave the committee subject for consid- 
eration by offering a resolution to the effect that the Board of 
Highway Supervisors should be directed to prepare plans and 
estimates for electrical subways fo be built by the city and rented 


to the various companies desirous of running cables and electric 


wires through the streets. At the suggestion of Mr. Patton the 
resolution was amended so as to leave the estimates to the chief 
engineer and surveyor and the chief of the electrical department, 


and so do away with the hurry and unnecessary expense of pre- 
paring draughted plans, and in the amended form the resolution 


was passed. E. 
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My advices are that money is held very close in that section of 
country lying betweeu this city and Denver, and New Orleans 
and St. Paul, with perhaps the greatest demand in Kansas. The 


investment market at Kansas City is practically at a standstill 


and few new buildings are being contracted for, although property 


values are firm. 


The unusual quiet which has reigned upon the Board of Trade 


has been broken within the last few days and has already affect. 
ed farming products and trade generally. 


I note that the competition in electric Jight circles is on the in- 
crease, and in many instances plants have been sold far below a 
healthy business margin. While a combination or consolidation of 
all of the large electric light interests seems out of the question, 
in view of the numerous difficulties involved, a uniform price or 
local agreement is but a question of time. The tendency is cer- 


tainly in that direction. 


While in Kansas City this week your correspondent heard 
rumors that a syndicate were inspecting the plant of the Kansas 
City Electric Light Company, with a view to its purchase. ~ Mat- 


















candle-power lamps. It isexpected that the plant will be com- 
plete inside ofa month. The Markle Engineering Company have 
just finished work at Salliotte & Raupp’s saw mill, at Ecorse, 
putting in a 75-light machine and using 16 and 32 candle-power 
lamps. 

Col. 8. G. Lynch, broker, 146 La Salle street, furmshes me with 
the following quotations upon telephone stock : 


ME I soci eccrine a Sede Ceiba visi ciks ouiweseukuns er 
Central Union . i. an 
Chicago 
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PACIFIC SLOPE NOTES. 





BAN FRANCISCO, Cal., Oct. 26, 1887. 

The very active competition which has existed at Santa Rosa 
during the past year between the Thomson- Houston Company and 
the Pacific Coast Electrical Construction Company for the perma- 
nent occupation of the local field has at last, it would appear, been 
ended by the virtual withdrawal of the Pacific Coast Company. 
The Santa Rosa Gas Light Company purchased the Thomson- 
Houston plant last spring, and have now purchased, for a nominal 
figure, the poles and wires used by the Pacific Coast Company, 
the latter company removing their dynamos and all other ap- 
pliances. 

The victory is a creditable one for the Thomson-Houston Com- 
pany, inasmuch as a well defined prejudice exists upon this coast 
in favor uf apparatus of local manufacturers. 

The reporters for the daily papers, as usual, reported that much 
indignation existed among the respective companies’ consumers 
when an increase in prevailing low rates was announced, but 
few lamps were discontinued, and the gas company now have 
more orders on their books than the present dynamos will furnish, 
and the plant will be increased immediately. 

The Capital Gas Company, of Sacramento, who succeeded the 
Pacific Thomson-Houston Company, bave now purchased the 
plant operated by the Sacramento Electric Light Company, and 
will undoubtedly combine the same under one roof, having just 
completed extensive additions to the existing plant, consisting of 
anew building, 200 bh. p. Reynolds-Corliss engine, and a 75 hb. p.- 
boiler. 

The Pacific Lumber Company, Eureka, Cal., have installed a 
30-light Thomson-Houston plant in their large saw-mill and 
grounds near there. 

The Oakland Gas Light and Heat Company bave ordered a 
12 x 12 Armington & Sims engine, which will increase their 
capacity to 200 lights. They are also adding a 200 h. p. Hazel- 
ton boiler. Their business has increased 50 per cent. within a 
short period. 









ters were proceeding so quietly, however, that accurate informa- 
tion could not be obtained. 

The underground franchise for Kansas City has not yet been 
awarded and the mayor declares that the city must be paid for it. 


NOVA SCOTIAN NOTES. 





Tbe Curran Car and Chamber Heating Company,. 350 Blue 
Island avenue, Chicago, are now ready for business. They use 
the electric current for heating purposes. My rena ie at 


Topeka, Kan., sends the folluwing: 


The Automatic Temperature ‘Regulator Clasiaeaiaie operating 
under the Kissell patent, have opened an office at 522 Rialto 
Building, this city, and will doubtless be ready in the near future 


to place their device upon the market. 


Owing to the rush of business, Mr. Van Depoele has not been 
able to complete his paper upon ‘‘ Modern Electric Street Rail- 
ways” which was announced for the Nov. 21 meeting of the Chi- 
cago Electric Club. The paper will be ready for the succeeding 


meating. 


Last July the Brush Electric Light Company through its presi- 
dent, F. P. Baker, made the city council a proposition to erect 7 
towers at such points-as they might designate, and to light 8 
towers with four 2,000 candle-power lights on each tower for $9,000 
per year for 5 years. This proposition was accepted, but no ac- 
A few weeks ago a run- 
away team struck the tower at the corner of 10th street and Kan- 


tion has since,been taken in the matter. 


sas avenue, knécking it down and wrecking it. 


The Brush Electric Light Company now renew their offer to the 
city agreeing to put up the eighth tower at their own expense, on 
the same conditions that were asked for in regard to the other 7 


towers. 
My Detroit correspondent sends the following : 
The East Detroit and Grosse Pointe Railway has been finished 


from the water-works to the Pointe, with the exception of tho 
third rail, which transmits the electrical power to the cars. The 
power station is at the intersection of Mack street and the Connor’s 
Creek road, It isintended to run trains at hourly intervals during 


the winter and every balf-hour during next summer. Each train 
will consist of a motor car and a passenger car, thereby avoiding 
the noise of the machinery in the latter car. The motor car will 
have a smoking compartment for gentlemen, and will also carry 
light freight. The road is six miles long, and will be running by 
Thanksgiving Day, the 24th inst. 

The Board of Aldermen will to-day appoint a committee of the 
Mayor and four of its members to investigate the practicability of 
the city owning and operating its electric lighting plant, a project 
that has been advocated. When the committee has commenced 
its work it will find an abundance of material to thoroughly ex- 
amine. 

Ellery 1. Garfield, at one time city controller of Detroit, now 
with the Thomson-Houston Electric Company, of Boston, is in the 
city, the guest of Hon. Wm. C. Maybury, president of the De- 
troit Motor Company. 

An electric light company has been organized at Sturgis, Mich., 
and a plant purchased. The company’s franchise runs twenty 
years. The incorporators are as follows: H. L. Anthony, 
E. T. Parker, F.. B. Singer, H. A. Clapp, F. W. Wait, 
W.C. Grobhiser. Capital stock $12,000. The Markle Engi- 
neering Company have secured the contract for the plant, 
which will consist of two 800-light Edison machines, with 32 




















Hauirax, N.8., Nov. 7, 1887. 

This may seem to many a New Yorker an out-of-the-way quar- 
ter of the globe, and that perhaps is the reason why it has been 
neglected by electrical people. Yet there is considerable business 
to be done here, as has recently been demonstrated by Mr. A. A. 
Knudson, the electrician, of your city. One of the new electrical 
organizations in this quarter is the Nova Scotia Telephone Com- 
pany, composed of merchants, lawyers, etc., with Mr. Knudson 
as its electrician and expert. This company has a capital of 
$100,000, and is pushing things very actively. It has adopted 
the Law system, and reports upon its working in a very 
flattering manner. The first exchange put up by Mr. 
Knudson is at Truro, beginning with about 50 lines. 


There is also a trunk line running from Truro to 
Halifax, a distance of about 70 miles, with No. 12 


hard drawn copper wire, and this has also been working most 
successfully. The ordinary form of apparatus is used. In Hali- 
fax, there is already a Bell Company, charging $40 a year, but 
the new company is putting in telephones at $30 for business 
houses and $25 for private residences. It is said, with what 
truth I do not know, that the newcomer is likely to absorb the 
old system. The Nova Scotia Telephone Company intends 
establishing also a regular toll service between Halifax and the 
other important towns in the province. There isa line also run- 
ning 70 miles the other way, from Halifax, connecting Pictou 
with New Glasgow. A trunk line has been contracted for to 
run to Amherst, and the intention is to build one to Yarmouth, 
the extreme western town of Nova Scotia. 

There has been also some stir in the lighting field, as you have 
already noted. I hear there is a demand for isolated plants. One, 
a Mather of 50 lights, was putin not long ago by a furniture 
manufacturer at Truro, who says he would not part with it for 
three times its cost, and it is reported that he now intends going 
in for a 300 light plant from which to supply his neighbors. I 
believe Mr. Knudson takes a hand in these matters, too, as he 
does in the general supply line, for I hear that be has lately had 
some large orders executed in New York. Altogether, this field 
is being developed in a way that should prove highly satisfactory 
to the electrical manufacturers, especially in the United States, 
whither so much of its trade has gone. 





THE TELEGRAPH. 


Charleston, S. C., has in view the adoption of an electric 
fire alarm system. 

Telegraph Earnings.—The earnings of the Mexican Tele- 
graph Company for the week ending Nov. 12 were $5,954, and 
of the Central and South American Company the same week 
$9,095. 

Train Telegraphy.—The Woods Electric Company, of Cin- 
cinnati, claims to have received recently a favorable decision 
from the Patent Office on train telegraph devices invented by Mr. 
Granville T. Woods, 
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THE TELEPHONE. 





St. Paul, Minn.—A special telephone investigating commit- 
tee has reported to the local Board of Trade that, while telephone 
rates ought to be reduced, the telephone company would not re- 
duce them voluntarily. It recommended, therefore, that means 
be employed to have the next legislature pass a bill establishing 
equitable telephone rates. 

Rochester, N. Y.—The Graud Jury at Rochester has indicted 
the Bell Telephone Company of Buffalo for maintaining a public 
nuisance on the streets in the shape of its poles and wires. The | 
inhabitants of Rochester have now submitted to the company a 
new tariff, which they consider just, and under which they will 
be ready to use the telephone service again. 


THE ELECTRIC LIGHT. | 


Cadillac, Mich.., is to be lit by electricity. 

Palmer, Mass., is to have a Westinghouse plant. 

Burton, Kan., will have electric lights on its streets. 

Hastings, Minn.—An electric light plant is to be putin at 
Hastings. 

Louisville, Ky., is to have a large plant of the Fort Wayne 
Jenney system. 

Palatka, Fla. —Mr. E. F. Steagall proposes to erect an elec- 
tric light plant. 

Dayton, Tenn.—Mr. W. G. Allen is interested in the proposed 
plact for Dayton. 














descents of 82 c. p., for $26,000. The contract is renewable | capital stock of $600,000, to make toys, such as dolls, with pho- 


annually. 


attachments. Dr. W. W. Jacques is president, and 


Sterling, Kan.—The Archer Electric Manufacturing Com- | Mr. L. C. Briggs is treasurer. 


pany, of Wichita, is to put up a plant for the Sterling Electric 
Light and Puwer Company. 

Long Island.—The Long Isiand Electric Company, of 
Jamaica, N. Y., has been incorporated by J. Brown, Jr., and 
others, with a capital stock of $100,000. 

Sandusky, O.—As already stated the capital stock of the 
Sandusky Electric Light and Power Company is laced at 
$40,000. Mr. H. Grafeis one of the incorporators. 

Green Cove, Fla.—A company, to be called the Green Cove 
Electric Company, has been forme, and will put up the new plant 
previously noted. The plant will consist of 30 Brush arcs. 

Camden, N. J.—The United States of America Arc and Io- 
candescent Electric Light Company, of Camden, N.J., has been 
incorporated with a capital stock of $100,000 by W. Cohlman, of 
Philadelphia, and others. 

—_____ 


APPLICATIONS OF POWER. 


Chattanooga.—The Chattanooga and Suburban Street Rail- 
way Company have now asked for a permit for their electrical 
road 


Elsinore, Cal.—The Elsinore Lake Shore Electric Raliroed 
Company ,of Elsinore, Cal., has been incorporated by D. L. Dex- 
ter and others, with a capital stock of $900,000. 

Newark, N. J.—The Electrical Energy Company, of Newark, 


Victoria, Tex., is to have an electric ligbt plant, steps now | has been incorporated by H. M. Paine, I. L. Willits and others, 


being taken with that end in view. 
Harrison, N. J.—A permit has been granted for the erection | 
of circuits, etc., for the Thomson-Houston plant. 
Council Grove, Kan.—The sum of $6,000 per annum is to 
be paid for lighting Council Grove by electricity. 


with a capital stock of $100,000, to make electric motors, etc. 


PERSONALS. 


Mr. John Bogart, secretary of the American Society of 





Alton, I1l.—The city electric lighting contract has been | Civil Engineers, and a member of the American Institute of 


awarded to the Alton Gas Light and Coke Company. 


| Electrical Engineers, has been elected State Engineer for the 


Red Bank, N. J.—The Red Bank Electric Illuminating State of New York on the Democratic ticket. The choice is an 


Company has been organized with a capital stock of $9,000. 


ville, has been incorporated by W. W. Hite and others, with a 
capital stock of $200,000. 

The Pheenix Electrical Company, of Jersey City, N. J., 
has been incorporated by G. F. Harrington and others, with a 
capital stock of $120,000. 

Portland, Me.—The city contract of the Consolidated Elec- | 





tric Light Company is for 168 arcs of 1,200 ec. p. and 250 incan- ing Company, of Portland, Me., has been incorporated, with a| 


| eminently happy one, 
Louisville, Ky.—The Standard Electric Company, of Louis- | the man. 





MISCELLANEOUS NOTES. 








BUSINESS NOTICES 


Jordan & Gottfried, 208 Canal St., N. Y., carry a 
complete stock of irom and brass machine and wood screws, bolt 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
tubing, roi and sheet copper, brass, German silver, steel and 
iron wire, shafting, tools, etc. 


Armington & Sims Engines.—The Armington & Sims 
Engine Company, of Providence, R.I., are now running their works 
three evenings per week, and as soon as they are established in 
pew quarters contemplate running day and night. The Arming 
ton & Sims engines are now built in England and at two places 
in France, and in Germany and Sweden. 


This one controls all the Patents for Are Lighting issued 
to Chas. F. Brush, of Cleveland, for New — States, 
New York, Pennsylvania, New Jersey, Delaware, Maryland, and 
the District of umbia, also the Swan Patents for the same 


Tue Bruss Swan Euectric Licat Co., 
or New ENGLAND, 
204-210 Elizabeth St. 
New York, Nov. 9, 1887. 
The Electrical World, New York : 


GENTLEMEN.—In reply toa card in your paper of the Brush 
Electric Co., of the 5th inst., we hereby notify all persons who 
are using or contemplate using tbe Brush system in this territory, 
that until the issues between the two companies are decided by 
the Courts, all payments for Brush-Swan Machinery, and al 
orders for the same, must be made to this company. 

Brusu Swan Evectric Licat Co., 
of New England. 
G. McFALL, Secretary. 


The Brush Electric Co.—NrEw York, Nov. 5, 1887. Dear 


but it is a notable case of the office seeking Sir : Our contract with the Brush-Swan tlectric Light Company, 


of New England, has been terminated, and we have resumed con- 
trol of the territory formerly occupied by it. Hereafter we will 
fill orders directly for parties residing in said territory, and all 
correspondence should be directed to the Brush Electric Company, 
P. O. Box No. 1,772, New York City. No orders will be recog- 


St. Cloud, Minn.—An ordinance has been passed to compel | nized by us hereafter coming through the Brush Swan Electric 


the placing of all kinds of electric wires on one set of poles. 


Phonographs.—The Edison Phonograph Toy Manufactur- 


Light Company, of New England. 
Tue BrusH Evectric Company, 


By Wm. F. Swift, Secretary. 








OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED NOVEMBER 15, 1887. 





373,043. Signal for Telephone; J.'M. Baker, Paola, 
Kansas. Application filed April 22, 1887. This device is for 
use where the ordinary telephone call cannot be heard on ac- 
count of noise. It consists of devices operated by the ringing 
of the usual call-bell, whereby a ball is dropped into an inclined 
tube and rolls to any suitable point, where it strikes a trip lever, 
releasing a weight which causes a steam whistle to blow. 


373,044. Electric Belt; G. 8. Bennett, Denver, Colo. Ap- 

lication filed June 10, 1887. The strips of metals forming the 

It are arranged with an absorbent between them, and are 

linked together by suitable hooks and loops. The invention lies 
in novel means for connecting the adjacent plates. 


373,036. Electrical Railway; B. Bidwell, of Philadel- 
hia, Pa., Assignor of one-half to C. F. Bidwell, Indianapolis, 
nd. Application file i Jan. 8,1885. Contact brushes on the 

car pioject upward and impinge against the lower surface of 
the conductors along the line. The invention is concerned 
largely with details. 


373.060. Acoustic Telephone Exchange; W. H. East- 
man, Concord, Assignor to F. R. Butterfield, same place, and 
A. J. Lane and A. Elliott, of Manchester, N. H. Application 
tiled Jan. 10, 1887. The telephones at central station are 
moved bodily from one line to another by means of special de- 
vices. 

373,061. Electric Temperature Regulator; L. F 

Easton, La Crosse, Wis. Application filed Dec. 8, 1886. A 

thermostet and two circuits are used in combination with elec- 





373,146. Moror AND DyYNAMO. ‘ VY 


tro-magnets and suitable leverage connected with the armature 
thereof for automatically operating valves, dampers, etc. ‘ 
invention is op the details of construction. 


373,064. Galvanic Battery ; Car! Gassner, Jr., of Mentz, 
Germany. Application filed May 20, 1887. Zine oxide is 
mechanically mixed throughout the mass of exciting fluid. 


372,073. Alarm: W. G. Joerke, New York, N. Y. Applica- 
tion filed March 3, 1887. A hemispherical chamber is sus- 
pended from a cord and balanced by a weight. A gas burner 
1s located beneath the chamber, and so long as the gas is ignited 
the chamber and weight remain in equilibrium ; but if the 
flame is extinguished by accident or otherwise, and the gas con- 
tinues to flow. the chamber will be forced upwards by virtue of 
the gas being lighter than the air and tending to rise. The 


upward movement of the chamber allows the weight to descend | 373,207. Mail Box Indica 
and complete an alarm circuit. j Assignor to John Z. Rogers, 


“eee Therapeutic Battery; M. A. Morehouse, Johns- 


urg. N. Y. Application filed July 20, 1886. Two absorbent 
pads to hold au acid are provided on their ite sides with 
positive and negative perforated plates. pads are sus- 
pended on a suitable harness and current passes from one 
electrode through the body tothe other. 


(1) 373,102. Electric Bell; (2) 373,103. (3) 373.104. 
Electric Valve Controllers; G. M. Sternberg, U. 8. 
Army. Applications filed respectively March 2. April 5, April 


TAC. 
Zr + $- 





373,102. ELectric BELL. 


5, 1887. (1) This is a vibrator bell in which the impulses are 
continued to nearly the end of the stroke of the hammer, so 
that each stroke is almost equal to that of the single stroke be!!. 
(See illustrution.) (2 and 3) In these valve controllers for regu 

lating temperature, should a thermostat, which has to 
operate a valve by closing an electric circuit, break the circuit 
while the valve i» mere the valve will stop its motion until 
the circuit is again cl # fA 


373,108. Electric Motor; E.Thomson,Lynn, Mass. ,Assignor 
to the Thomson-Houston Electric Company, of Connecticut. 
etn ee Jan. ahem @o aah os acts oa 
magnet with a tendency opposin eld magnet, an a 
power dependent on the speed of the motor, as determined by 
the load, to gradually vary the magnetic field in which the 
armature revolves. 


373,183. Clock Synobroniins. Apparatus; C. J. Hex- 
amer, Philadelphia, Pa. Application filed Dec. 15, 1886. A 
pair of magnets control a pair of pivoted levers which are con- 
nected with and adapted to throw out a pin into the path of 
the minute hand once an hour, so that said hand may be set 
every hour to the correct time. 


(1) 373,145. (2) 373,146. Motor or Dynamo; W. 
Maio, Brooklyn, . Y. Applications filed repectively April 18 
and 22, 1887. The novel feature in these machines is location 
of the cores of the field magnets in the open centre of the arma- 
ture, the radial pole at ite ends of the cores extend- 

nts arou circumference of the arma- 

ture. Miustration. 


$73,152. Telegraph Key; A. Oakes, ‘Taylor, Wis. Ap- 
plication filed. Jan. 4, 1887. Structural details including a 
supplemental sounding lever. 


373,160. Electric Train Signaling Apparatus; J.C. 
Tiffany and J. R. De Mier, Las Cruces, Assignors, by direct 
and mesne assignments, to the De Mier Electric Train ym 
Company, of Al ue, New Mexico. Application filed Aug. 
20, 1887. This is an im ed electric coupling, which will 
automatically uncouple w the cars of a train are separated, 
and the signal may be given either by pulling the cord which 
eres Seee on wee oe ty pulling a epecial 

‘or the purpose. 


hester, Mass, 





tor; J. P. Tirrell, Somerville, | the date and number of 
Wine Application | Patent 


filed June 30, 1887. When mail matter is pushed into the mail 
box an electric circuit is closed, which causes a signal in the 
office or room of the party to whom the box belongs. 


373,211. Magnetic tor; J. Wenstrém, Orebro 
Sweden. Application filed July 9, 1885. The pulp is passed 
down over a tevolving a i i 
portions adhere thereto until they are carried to lowest 
point which is not magnetized, where they become detached 
and fall off, while the unmagnetizable portion falls off into 
another receptacle as soon as it strikes the barrel. 


373.289. Sectional Draw-Rod for Placing Electric 
Wires in Underground Conduits; W. H. Brook- 
lyn, N. Y., Assignor to W. H. Johnstone, Philadelphia, Pa. 
Application filed Oct. 4, 1886. For inserting a threading line 
into the conduit, a section of rod is first in at a man- 
hole and a second section connected with it; then the whole 
pushed forward, and so on until the next manhole is reached, 
when the rope is secured to the end of the sectional rod and 
hauled through. The invention resides chiefly in a method of 
threading a conduit with a line. 


373,334. Battery Jar; C. A. Brown, Portland,Me. Ap- 
plication filed Dec. 29, 1886. The jar is made of pulp umpreg- 
nated with coal tar. 


373,369. Automatic Regulator for namo Electric 
Machines; C. D. Jenney, Indianapolis, Ind. Aare 
filed Jan. 20, 1887. A countershaft rotated! from the arma; 
ture is provided with a pinion which is adapted to mesh with 
either of two crown wheels to cause a movement in either direc- 
tion of the brushes. The pinion is caused to act on the crown 
wheels by a difference in the current in the working circuit. 


373,383. Beitwas Fe raphy; G. T. Woods, Cincinnati, 
O., Assignor to the Woods Electric Company, of same place. 
Application filed Nov. 3, 1886. A condenser plate is interposed 
in the conducting wire, with a second plate having a ground 
connection. The plates constitute a condenser for the trans- 
mission of static currents to and from the telegraph line. 


373,394. Electric Cable; A. E. Dol»ear, pao one- 
half to F. M. Holmes, Boston, Mass, Application filed July 19, 
1882. The sheath is a ard figxible, and the conductor is 
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373,394. ELECTRIC CABLE. 


located inside, so that a space is left between it and the sheath 
See illustration. 


373,399. Electrode for Forming Clots in Varicose 
Veins; J. R. Hamilton, Minneapolis, Mion., Assignor of one- 
balf to Lyman R. Palmer, same place. Application filed June 
27, 1887. Two conducti , one of which is bent back to 
the axial line of the other. with means for adjusting the latter 
longitudinally. 


373,407. Interlocking Coupling for Agnening Rods; 
G. R. Kress, Pittsburgh, Pa. Application filed Jan. 24, 1887. 
The joined ends are ee with peculiarly shaped tongues 
and slots, and when locked together the joint is covered by a 
closely fitting shield. 


Copies of the . ae 
device provided he optes of the specifications and drawings complete of any of 


mentioned in this record—or of any other putents is- 
sued since 1866—can be had srom this office jor 25 cents. Give 
Mimimi 

Agency, Potter , New York, 
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